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Who's Got The Facts? 


¢ 


It’s pretty hard to find out much that is going on from a numbers and dollars point 
of view in the instrument and automatic control business, both manufacturing and 
using. Who knows from reliable facts what the instrument and control market 
is? What is the comparative value of instruments and other industrial equipment? 
Who knows how many instruments are sold and what is expected to be used next 
year? While it’s true that figures and statistics are available for certain specific 
products and restricted uses, we don’t know the whole picture because the instru- 
ment and control industry and market is defined many different ways. Some 
exclude computers — some include laboratory instruments — some exclude strain 
gages — and so it goes. 


The answer is complex, for practically every facet of our complicated economy is 
involved with measurement and control — two simple words that cover a lot of 
ground. When one thinks of the many physical and chemical variables yet remain- 
ing to be measured continuously, the potential of the instrument market is 
tremendous whether or not we agree as to what exactly constitutes the market. 
The point is — there are a lot of people in the instrument and control business 
and more are coming in fast. It’s time to think in terms of the whole for the 
benefit of all concerned — the manufacturer and the user. There is enough 
confidence in the advancement of measurement and control to be almost certain 
that this technology will be the keystone in the success of our industrial and 
scientific economy. We don’t recommend that good American competition be 
abandoned, rather we recommend a good set of ground rules and a standard 
dictionary open to those who have need to read. 


To the manufacturers of instruments and controls, standards can mean a reduction 
of specials, lower production costs, higher output and larger sales. With reliable 
market facts available through the cooperation of the maker and the user come 
better selling, reduced sales costs and better customer service. With a realistic 
market picture, industrial interests will more seriously survey and evaluate the 
possibilities of investing in instrument and controls manufacturing facilities. 
Growing industrial uses of instruments demand expansion of these facilities at an 
accelerated rate. 


While there are disadvantages to manufacturers and users reporting on sales and 
uses of instruments and controls, there are many reasons why they should be 
concerned with a unified program of standards and facts collecting. Why not 
develop a program to mutual satisfactions before a piece-meal procedure snarls 
up the picture? A most important contribution is to make certain that Standard 
Industrial Classifications in the field of instruments and automatic controls are 
established on a basis to yield useful information. 


Chas We, 




































































Applying Statistics 


to Instrumentation Problems 


| Daher A CASUAL PERUSAL of most papers and reports 
which evaluate and discuss the merits of various instru- 
ments indicates that the science of instrumentation would 
be enhanced if greater use were made of the fundamental 
concepts of statistics. Statistics is a science which has 
much to contribute to the correct treatment and better un- 
derstanding of numerical data. It is the purpose of this 
paper to point out places where even the most fundamental 
and cursory applications of statistical techniques can aid 
the instrument engineer or technician in better understand- 
ing and evaluating instrument performance. 


As an example of this type of thinking, consider the fol- 
lowing situation: 

A large chemical firm is designing a new plant and wishes 
to specify differential pressure transmitters. The trans- 
mitters of two manufacturers are being considered. Since 
both are essentially the same price, and require about the 
same amount of maintenance, the primary consideration 
in selection is to be accuracy. Each manufacturer is asked 
to supply a transmitter for evaluation. This is done, both 
are tested, and the data shown in Table I are obtained. 


*Presented at the 10th Annual Instrument Conference and Exhibit 
of the Instrument Society of America, September 12-16, 1955. 
Los Angeles, California. 





TABLE 1 
EVALUATION OF TWO DIFFERENTIAL PRESSURE TRANSMITTERS 


RESULTS OF TESTS RUN 











FEB, 1, 1955 — FEB, 17, 1955 
TRUE ACTUAL. ACTUAL. 
DATE READING READING READING 
(MANOMETER) (INSTRUMENT A) GNSTRUMENT 8) 
(1955) INCHES OF WATER INCHES OF WATER INCHES OF WATER 
Feat 100.0 100.1 100.1 
2 100,0 9.9 100,2 
3 100.0 100.0 100,3 
4 100,0 99.9 100.0 
s 100,0 9.9 100,2 
6 100,0 100.0 100,1 
7 100,0 9.9 9.9 
» 100,0 9.9 100, 2 
9 100,0 99.9 100,3 
10 100,0 99.8 100.5 
" 100,0 100.0 100.3 
12 100.0 9.9 100.4 
13 100.0 99.9 100, 2 
4 100.0 99.9 100,14 
1s 100.0 9.8 100,2 
16 100.0 99.8 100.0 
7 100.0 99.7 100, 4 
AVERAGE 100.0 9.9 100,2 
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by R. F. Mayhood, Instrument Supervisy 


E. I. du Pont de Nemours & Co., Inc., Orange, Tex 


On the basis of these data, the chemical firm see 
Manufacturer A’s instrument, principally because its aye 
age is closer to the true value of 100 inches of water. | 
more detailed examination of these data, however, woul: 
have shown that the incorrect choice was made because: 
(1) The data from which the decision was made were i 

sufficient — at least four instruments from each mam 
facturer should have been tested. 
(2) The instruments selected for test were not chosen @ 
random from production lines, but Instrument A wa 
a special test model, while Instrument B was a demm 
stration unit which had been bounced around ini 
salesman’s car for three months. 
(3) The difference between the average of Instrument 4 
of 99.9 inches of water and the true value of 10! 
inches of water could have occurred by chance l@ 
than one time in 1,000; and, therefore, the averag 
instrument from Manufacturer A is more likely to rel 
low. 
On the other hand, the difference between the averagt 
of Instrument B of 100.2 inches of water and the tm 
value of 100.0 inches of water could have occurred 
chance once in twenty times, and therefore, the av@ 
age instrument from Manufacturer B is more likey 
to give a correct reading. 


(5) The data for Instrument A showed a strong tendent 
to read low, while that for Instrument B showed a mot 
random distribution around the average. 


(6) No information is available concerning the method d 
testing, the service of each instrument, the accurat 
of the original calibration, or any adjustments whid 
may have been made during the test to either inst 
ment. 


While the above illustration is exaggerated for emphasis 
instrument users are making similar errors every ti 
an instrument is tested. It is the purpose of this paper 
point out how the science of statistics can assist in # 
analysis of data to yield more valuable information ® 
which to base such decisions. 


(4 


— 


Statistics 





While it is beyond the scope of this paper to give! 
course in statistics, it will be useful to mention and defint | 
some terms which are essential to statistical operation 
before proceeding to applications. As mentioned abot 
statistics is the science of dealing with numerical data. Bb, 
order to do this more effectively, measures have beet 
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@ Statistics, the science of evaluating numerical data, is applied to the 
field of instrumentation to provide a logical basis for accuracy evaluation 
tests and instrument maintenance cost comparisons. The use of statistical 
analytical techniques considerably extends the amount of useful informa- 
tion to be gained from such studies and removes many instrument 
engineering and maintenance decisions from the realm of conjecture. 
When reports in bulletins and journals include the results of statistical 
analyses, their value to the reader is considerably enhanced. Several 
hypothetical cases are analyzed to illustrate these points. 








yised which prove very useful in statistical evaluations, 
some of which are undoubtedly familiar to the reader, 
others of which may be new. 


(a) Measures of Central Tendency — In many instances it 
is desirable to select a single value of the variable 
under consideration, which represents an entire series 
of data. There are many such measures, some of which 
are listed below together with the equations which 
define them: 

(1) Arithmetic mean — X= (ZZ) /N 

(2) Median — the value which divides a series so that 
exactly one-half the values are above it and one- 
half below it 

(3) Mode — the value around which the data tends to 
concentrate 

(4) Geometric mean — 


GM = [X,X,X,... Xy])*” 


(5) Harmonic mean — 
H N= 1 1 2 a 
M = + a +. > 4 aa a + ...-4+ , 


While the arithmetic mean, the average of common 
parlance, is by far the most common measure of cen- 
tral tendency, it must be remembered that one or 
more of the other measures may describe the series 
far better under certain circumstances. Some of these 


cases will be cited later. Table II shows the various 
means calculated for the data shown in Table I. 


(b) Normal Curve — Since measurements tend to distribute 
themselves around the mean value, it is often con- 
venient to present this pattern of distribution in the 
form of a curve called the frequency distribution. This 
is obtained by plotting the frequency of occurrence of 
each value against the value. For an infinite number 
of measurements the result will be a bell-shaped curve 
called the normal curve. A plot of this curve with its 
equation is shown in Fig. 1. 


(c) Measures of Dispersion — The measure of dispersion 
gives a numerical value of the tendency of data to 
spread out from the mean. There are several such 
measures in common use which are outlined below: 


(1) The range — this is the most commonly used and 
represents the difference between the maximum and 
minimum values of the data. 


(2) The quartile deviation — this includes plus and 
minus one-half the items around the measure of 
central tendency. It has the advantage over the 
range of not including the very high and very low 
items which would make the range very wide. 


(3) The mean deviation — this measure gives the aver- 
age amount which the items vary from the mean 





TABLE 11 


CALCULATION OF FIVE MEASURES OF CENTRAL TENDENCY 
EVALUATION OF TWO DIFFERENTIAL FRESSURE INSTRUMENTS 


INSTRUMENT A — TABLE ! 
FEBRUARY 1,1955 — FEBRUARY 6, 1955. 


ARITHMETIC MEAN 


X = 100,1 + 99,9+ 100.0+ 99.9 + 99.9+ 100.0 = 99,95 
° 
% MEDIAN MED * 100.0 





6 
GM*\V/G00, 1)9.9)(100,0)(99.9)(99.9)(100.0) = 99,98 


= 99.97 
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VALUES OF THE VARIABLE 
Fig. 1 The Normal Curve 
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DATE ; . 
7-15-54 +5 “5 +45 
7-16-54 +35 +35 +5 
F-13854 git +s +5 
7-18-54 +15 +25 +45 
7-19-54 +s -$ +5 
7-20-54 +85 +5 +65 
721-54 +s +15 -$ 
" F-22-54 +25 +s +5 
7-23-54 +5 +5 “Ss 
24-54 +5 +25 +5 
25-54 +s 
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ERROR IN POUNDS PER HOUR 
Fig. 2 Flowmeter Error Obtained from Spot Checks 


and is simply the average of the deviations of each 
individual item. 
The standard deviation — this measure similarly 
considers the deviation of each item from the mean, 
but uses squared deviations. It is computed from 
the equation: 

o = (1/N) [2(X — X)*]”* 

= (1/N) [z2"}"" 

This is by far the most useful measure of dispersion 
from the viewpoint of the statistician. 

Having considered some of the basic measures with 
which we have to work, it is now possible to turn to some 
of the more common problems which must be faced in com- 
piling, analyzing, and summarizing the numerical data 
which arise from instrument investigations. 


(4) 


Sampling 

The largest proportion of problems occurring in instru- 
ment work are concerned with attempts to predict the 
characteristics of a population from a small sample. It is 
very seldom that the entire population is available for 
analysis. In the case cited at the beginning of this discus- 
sion a chemical firm was attempting to predict the per- 
formance of every instrument manufactured by A and B 
from a sample of the instruments which they manufacture. 

In order to make such predictions, the sample which is 
selected must have characteristics as nearly like those of 
the population as possible. To that end, many questions 
must be asked and answered to insure that the sample is 
truly representative. These questions are far too seldom 
asked or given the weight they deserve. 

It should be noted that use has been made here of the 
term “representative” sampling. This is a purposeful dis- 
tinction between the terms “representative” and “random.” 
A random sample, that is to say, one which is chosen with- 
out any bias, is not necessarily representative. While ran- 
dom sampling is frequently used, such methods as sys- 
tematic, stratified, multiple, sequential, area, and random 
point sampling should not be overlooked as they may yield 
a sample which is more truly representative of the popula- 
tion. 

For example, if one instrument from a population is 
tested and proves either very good or very bad, action 
may be taken with a reasonable degree of assurance. How- 
ever, where the instrument proves intermediate in per- 
formance, a second instrument should be tested and ac- 
cepted or rejected on the basis of the results of both tests 
combined. In some cases it may be necessary to continue 
this process until the desired degree of assurance is ob- 
tained. This is sequential sampling, and where the in- 
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struments are expensive this is frequently a desiraly 
method of evaluation. 

Much effort must be expended to insure that the samp 
selected for testing is truly representative of the 
tion being evaluated. Following are frequently Overlooky 
questions: 

(1) What information is desired from the tests? 

(2) Is the instrument selected at random from the pr 

duction line or is it hand picked or hand made especial 

ly for the test? 

Is the service which is selected for testing typical ¢ 

the services in which the instrument is expected y 

perform, or is it especially difficult or simple? 

(4) Are both field and shop tests to be run? 

(5) Is the mechanic who is selected to calibrate and instal 
the instrument the best or the worst or is he average! 

(6) Is the instrument given special attention during cg 
bration and installation or is it treated as an ordinary 
instrument would be? 

All these questions and many more must be carefully om 

sidered before embarking on any program of instrumgy 

evaluation. 

Assuming the sample is properly selected, careful om 
sideration must next be given to the amount of datay 
quired. This question is frequently answered in the mo 
haphazard manner involving principally intuition. As yy 
shown in the opening illustration, such methods of reas 
ing frequently lead to incomplete data and false conclusion 

To properly approach this problem the person making th 
test must first determine the degree of error he is Willig 
to accept. In other words, what risk is he willing to m 
that his decision will be wrong; one in ten? one in om 
hundred? one in one-thousand? This chance of being wroy 
must, of course, be balanced against the costs of conducting } 
the tests. In general, as the degree of required assurang 
goes up linearly, the number of required samples increasy 
on the square. For instance, if 20 items of data will yidi 
a chance of being wrong 50 per cent of the time, 80 item 
must be taken to reduce the chance of being wrong by tw, 
to 25 per cent. It is extremely important that these limit 
of confidence be determined before the tests are started 

Let us consider a concrete example. Assume a mali 
facturer is interested in obtaining a pressure gage whid 
will measure a pressure of 200 psi. If he wishes to mak 
sure that 99 out of 100 pressure gages he buys will average 
between 199 and 201 psi, how many tests should be rm! 
Certain assumptions must be made: 

(1) The average of the entire population is 200 psi. 

(2) Since the accuracy of each instrument is guaranted 
not to exceed plus or minus 5 per cent or 10 psi, it# 
assumed that the manufacturer produces only one it 
strument in one thousand which does not meet thi 
specification. This means that for the population om 
standard deviation equals 3 psi. 
The user is willing to run the risk that one time 
one-hundred he will be wrong and therefore 99 gage 
out of 100 must fall within plus or minus one psi. 
With this information, statistics, through the equation 
shown below, shows the number of tests which must ® 
run. 


(3) 


(3 


g 
ox = VN where 
ox = S.D. of sample 
S. D. of population = 


c= 3 psi 
Since one psi is to correspond to a chance of one in ole 
hundred of being wrong, reference to the normal curve 


shows that: 
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While space doesn’t permit the complete examination of 
this reasoning, the example is used solely to point out thal 
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tatistics has much to contribute to the proper selection 
et representative samples and the extent of testing. 


Accuracy Evaluation 

Before proceeding to the application of statistical tech- 
niques to the field of accuracy evaluations, it would be well 
to distinguish between the two terms, accuracy and pre- 
rT Aesivecy, as used in this paper, denotes the amount 

py which a variable, as measured by an instrument, 
deviates from the true, absolute value of that variable. 
When expressed in terms of per cent, it is always 
designated as the absolute deviation per full range of 
the instrument. 

Precision, on the other hand, is designated as the 
ability of an instrument to reproduce itself. When ex- 
pressed in terms of per cent, it is defined as the devia- 
tion from a reproducible value per full range of the 
instrument. The discussion which follows could be 
equally applied to either accuracy or precision. 

One of the most widely used measures of accuracy is the 
simple arithmetic mean. When used alone to describe the 
accuracy of an instrument, it is a far from adequate meas- 
ure. Unless some measure of dispersion accompanies it, 
the arithmetic mean has very limited application in instru- 
ment work. For this reason, a range of accuracy for an 
instrument is frequently expressed as plus or minus one- 
half of 1 per cent. It is proposed during this section of 
the discussion to extend the number of tools used to de- 
scribe instrument accuracy and arrive at more meaningful 
and absolute information. 

As was pointed out earlier, there are a number of meas- 
ures of central tendency which might prove of value in 
instrument work besides the arithmetic mean. The selec- 
tion of the correct measure to use will be, in large part, 
determined by the use to which the information is to be 
put. The first of the alternate measures to be considered 
here is the median. It will be recalled that this is the 
yalue which divides a series so that at least one-half of 
the items are the same as or larger than it and at least 
one-half of the items are the same as or smaller than it. 
Consider for example, the data shown in Fig. 2. These 
data were obtained from spot checks on the same flowmeter 
over an extended period of time. The values shown are 
deviation from true reading in terms of pounds per hour. 
The question to be answered is: Does the average error 
of 16.3 pph give the best indication of the accuracy of this 
instrument? The answer immediately presents itself when 
the data are regrouped as shown in the accompanying fre- 
quency distribution. Here, too much weight has been given 
to the higher values. A better description of the accuracy 
would be plus 10 pph — the median of the series. 

Another method of describing the series with one value 
is the use of the mode, the value which occurs most fre- 
quently. The table of values shown in Fig. 3 represents 
the results of a test of fifteen pressure gages against dead 
Weight to determine the accuracy of a particular type of 
gage. The true value was 100 psi. The average indication 
was 100.7 psi while the median was 101.5 psi. A more cor- 
rect value to characterize this series would be 102 psi, as 
40 per cent of the items have this value. 

While there are other measures of central tendency avail- 
able, they are of limited application and will not be dis- 
cussed here. It should be re-emphasized, however, that the 
arithmetic mean, while a very useful tool, is not necessari- 
—_ best way to characterize the accuracy of an instru- 

en 

As was mentioned earlier, a consideration of instrument 
accuracy is not complete unless the data are available ei- 
ther in raw form or in the frequency distribution, and 
some measure of dispersion is applied. Since the range 
is already frequently used in instrument work, it will not 
be discussed here. We will turn instead to a much more 
useful tool from a statistical standpoint, the standard de. 
viation. In addition to its value as an absolute measure 
of dispersion, this measure has certain mathematical prop- 

Which enable us to extend our information on series 

of data to the point of having a mathematical basis for 
ment comparisons. 
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GAGE TRUE ACTUAL. 
NO, (Ps) (Psi) 
1 100 99 
2 100 102 
3 100 97 
4 100 102 
s 100 101 
6 100 102 
7 100 98 
8 100 102 
9 100 103 
10 100 102 
"1 100 95 
12 100 101 
13 100 100 
14 100 102 
15 100 104 
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Fig. 3 Pressure Gage Readings, March, 1954 


The standard deviation is the average of the squares of 
the absolute deviations of values in a series around its 
arithmetic mean. In order to illustrate its use in accuracy 
evaluations, an example will be developed and certain con- 
clusions drawn from its application. In this example, dif- 
ferential pressure instruments of two different manufactur- 
ers were connected in parallel across an orifice with a water 
manometer. The schematic arrangement is shown in Fig. 
4. Readings of each instrument and the water manometer 
were taken six times daily, two per each eight-hour shift, 
and the data tabulated. 

The first step in the examination of these data was, of 
course, to plot them. A portion of this graph is shown in 
Fig. 5. From visual observation of these data, no trend 
or correlation between the readings was discernible. The 
arithmetic mean of each instrument is shown on the chart 
as well as the one-half of one per cent limits. As can be 
seen, Meter A seems to vary less widely around its average 


Fig. 4 Test of Two Differential Pressure Instruments. 
Schematic Arrangement of Field Installation. 
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Fig. 5 Test of Two Differential Pressure Instruments. Por- 
tion of the Field Data, August 15, 1954—August 20, 1954. 


than Meter B. It is to measure this dispersion and deter- 
mine its significance that comprise the remainder of the 
study. 

The data were re-grouped and re-plotted as shown in 
Fig. 6. This is the so-called frequency distribution and is 
obtained by selecting equal intervals of the values of the 
deviation and counting the number of items which fall 
within each. From this, it becomes more evident that the 
dispersion of Meter B is greater than that of Meter A, and 
also that Meter B seems to have a bias toward the low side. 
The question then arises as to whether the dispersion of 
Meter A is significantly greater than that of Meter B, or 
whether it could have occurred by chance. 

To establish this, it was first necessary to compare the 
frequency distributions of the meters with the true “nor- 
mal” frequency distribution. This is done mathematically, 
and it was found that the distribution of Meter B was more 
nearly normal, indicating that the errors are mostly ran- 
dom. While the distribution of Meter A is sufficiently nor- 
mal to allow the use of standard statistical tests without 
appreciable error, it is skewed to the left, indicating a 
negative bias. 

The standard deviation of each meter was found and 
from this the following statements can be made: 

(1) Meter A will be accurate within plus or minus % of 
1 per cent, seventy-five per cent of the time. 

(2) Meter A will be accurate within plus or minus 1 per 
cent, ninety-eight per cent of the time. 

(3) Meter A will be accurate within plus or minus 1% per 
cent all the time. 

(4) Meter B will be accurate within plus or minus % of 1 
per cent, sixty-four per cent of the time. 

(5) Meter B will be accurate within plus or minus 1 per 
cent, eighty-three per cent of the time. 

(6) Meter B will be accurate within plus or minus 1% per 
cent, ninety-eight per cent of the time. 


Fig. 6 Test of Two Differential Instruments. 
Frequency Distribution, August, 1954. 
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While this data is of great value in making compa 
it is also desirable to know what the odds are that 
a set of data could occur by chance. In other wo 
the difference between the average values of Meter A ay ( 
Meter B significant? Is the difference in the dispersigy 
significant? Finally, do the averages differ signifi 
from the true value as measured by the manometers? 

Further statistical operations on the same data, a 
methods available from any standard statistical textbook t 
enable us to make the following additional statemens v 
about the meters: ti 
(1) The difference between the average value of Meter j 

and the average value of Meter B is significant in thy f 
it could have occurred by chance less than one time is 


one-hundred. V 
(2) The difference between the dispersions is also signif. a 
cant. t 


(3) The difference between the average value of Meterj? {¢ 
and the true average measured by the manometer; il 
not significant since it could have occurred by chang ¥ 
more than five times in one-hundred. f 

Thus, by starting from basic data, statistical concepts hay r 

provided definite information that Meter A is more » D 

curate than Meter B. This provides a solid basis on whid 0 

to make the selection of the flowmeter. g 


Instrument Maintenance t! 


Instrument maintenance is truly a virgin field for th d 
statistical approach to instrument evaluation. Here, & it 
rect dollar savings in labor and materials can be realizg A 
Very little work has been published on this subject, so this t 
section of the paper will comprise a survey of possilk D 
applications with a few examples given. 2 

The first requisite for statistical studies of the nature t 
be described is good data. Maintenance records must & t 
complete and accurate to yield reliable results. 

The most obvious place to start reducing instrumat 8 
maintenance is in original design. Where the data a t 
available, they should be examined closely for clues t u 
find the least expensive item to maintain. This become 
very important in cases where the first cost of the instm 
ments is nearly the same. 

As an example, consider control valves. Every plat 
which is interested in automatic control has a large invet 
ment in automatic control valves and it behooves the ® 
strument engineer to make a careful selection based @ 
maintenance as well as first costs. Toward this end, a study 
was made of control valve maintenance costs. The objet 
of this study was to determine which type of control val 
costs more to maintain, which will cost more in the futur 
and what range of maintenance labor costs may be expectél 
for the majority of the valves. As is the case in malj 
statistical studies, subsidiary information pertaining 0 
the size of shops, amount of maintenance force, and the like 
may be easily obtained from the information already @ 
hand. 

The information required for the study was directly 
available from the records and is summarized in the ffe 
quency distributions shown in Fig. 7. In this case, the 
sample was made as large as possible by analyzing all tht 
valves for which such records were available. There welt 
45 of Manufacturer A’s valves and 76 of Manufacturer Bs 
valves. The average maintenance on each manufacture 
valves for the year 1953 is shown on the chart. 

After the proper statistical analysis, the following ct 
clusions could be reached: 

(1) While Manufacturer A’s valve averages approximatel 
one-half an hour less than that of Manufacturer B, this | 
difference is not significant. Such a difference colll | 
occur by chance more frequently than one time in @ 
which is not a sufficient reason for preferring one valve 
over the other. 

(2) On the other hand, as was noticed from the curv@ | 
Manufacturer B’s valve had a wider dispersion. yl 
ther analysis of this dispersion discloses that 
difference is significant. That is, it could have occurrél | 
by chance less than one time in one-hundred. This Wl 
then form the basis for the selection of the valve made 
by Manufacturer A. 
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(3) Further analysis indicates that 90 per cent of Manu- 
facturer A’s valves will require between zero and 6.5 
man hours of maintenance per year. 

(4) On the other hand, 90 per cent of the valves made by 
Manufacturer B will require between zero and 9.0 
hours of maintenance per year. 

In view of the large number of valves which are used, 
and since each manufacturer’s valves are comparable on 
the basis of first cost and performance, Manufacturer A’s 
yalve should be chosen for future installations since main- 
tenance costs will be reduced. 

It was mentioned that there are other gains to be made 
from analyses of this sort. For instance, assume a shop 
is to be set up primarily for the maintenance of control 
yalves. Statistical studies accurately estimate the average 
amount of time which will be required on each valve, and 
the range of man hours which may be expected. From this 
the shop size and labor force may be determined accord- 
ingly. Another application may be in the scheduling of 
work. If a large shutdown, or “turnaround,” is scheduled 
for a certain day, it will be possible to accurately predict, 
with small chance of underestimating, how many valves 
may be overhauled during the period with given manpower, 
or how many more men would be required to overhaul a 
given number of valves. 


Still another benefit may accrue directly as a result of 
this study. Given the observed discrepancies, we may be 
disposed, especially if the maintenance costs are high, to 
investigate further to determine why such differences exist. 
Armed with this information it may be possible to present 
the manufacturer with concrete information which will 
point the way to changes for him. How much better to 
approach the problems of maintenance in this manner 
than by relying on guesses, assertions, or apparent opera- 
tion. 


Preventive maintenance presents another side of the in- 
strument maintenance picture which needs statistical work 
to back it up. Here, it is necessary for the group setting 
up the preventive maintenance schedule to arrive at fre- 
quencies of routine maintenance which strike an economic 
balance between the costs of allowing some meters to run 
inaccurate and the necessary time to prevent any inac- 
curacies. The usual method of making such a choice is 
to solicit opinions from persons involved in the actual 
work such as mechanics and foremen. The difficulty with 
this method is that too frequently it leads to biased results. 
For instance, a particular instrument may be the subject of 
much dislike among plant personnel because of a par- 
ticular installation or group of installations in one area 
where a poor choice of instrument in original design is 
indicated. Or, the foreman may recall the instrument that 
requires almost no maintenance because one of its class 
was in the shop yesterday and nothing was required except 
cleaning the nozzle baffle, and will report unnecessarily 
low maintenance required — forgetting the sixteen hours 
it took last month to completely overhaul the instrument. 
The answer to this dilemma is, of course, an adequate in- 
strument maintenance record system coupled with a sys- 
tematic method of analyzing the data. 


Consider, for example, a study which was conducted on 
four flow installations, all with essentially identical charac- 
teristics and with the same type transmitter. In this study, 
the installations were carefully analyzed for zero shift, 
Which seemed to be the largest contributor to the inac- 
curacies found. Readings of each meter were taken twice 
daily for 40 days. At that time the instruments were re- 
placed with identical instruments which had been especial- 
ly calibrated for purposes of this test. Similar data were 
taken and a portion of the data obtained for one installa- 
tion is shown in Fig. 8. Similar results were obtained on 
the other three. In addition to the question of how often 
should preventive maintenance be performed, the additional 
Variable of the accuracy and method of calibration of each 

ent enters the picture. 


Since all four installations exhibited such similar charac- 
cs, which were corroborated by preliminary statisti- 

tal analysis, the readings were all grouped into two classes 
~ the routine calibration such as might be expected on 
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Fig. 7 Control Valve Maintenance Time, 1953 


the average, and the very special calibration which took 
considerably longer. The results of the analysis of this 
data are given in Table III. This shows the required fre- 
quency of zero adjustment for given levels of accuracy. A 
comparison with the charts which were plotted tended to 
substantiate these results. From these data, it would be 
possible to set up a preventive maintenance program for 
these instruments based on known levels of probability and 
risks — surely a much more sound approach to the prob- 
lem. 

A corollary effect from this test is the prediction of the 
increase in accuracy for the increasing amount of time 
spent in the original calibration. The special calibration 
took approximately six times as long as the routine cali- 
bration. The accuracy gained was approximately three 
times. From this it is evident that the point of diminish- 
ing returns had been reached and it would be more eco- 
nomical to strike a point somewhere in between the two 
extremes, which would give reasonable accuracy at a re 
duced cost. 


Fig. 8 Evaluation of a Flow Transmitter Zero Shift, April 1-18, 1954. 
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TABLE 11! : 
RESULTS OF A FLOW TRANSMITTER EVALUATION 
MARCH, APRIL, MAY, 1954 
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The final phase of instrument maintenance to be covered 
here is the troublesome problem of evaluation of the per- 
formance of groups of human beings. To the extent that 
group performance is measured by the time required to do 
certain work, statistics can contribute to better compari- 
sons. It is the consideration of this one element with which 
we are concerned here. 

As an example of this type of analysis, studies of the 
time spent overhauling a particular type of instrument by 
each group might shed some light on relative perform- 
ance. To that end, then, consider the frequency distribu- 
tion shown in Fig. 9. This shows two groups of level con- 
trollers, Group A overhauled by Foreman A’s crew and 
Group B overhauled by Foreman B’s crew. Is the perform- 
ance of Group A significantly different than the perform- 
ance of Group B? 

Analysis of these distributions discloses the following 
facts: 

(1) The difference between the standard deviations of the 
two groups is not significant, as it could occur by 
chance better than one time in twenty. For the time 
being, then, it may be concluded that the scattering 
or range of time around the average time may be dis- 
regarded as a factor in our performance evaluation. 

(2) On the other hand, the difference between the average 
time of Group A, or 6.29 hours per controller, and 
Group B of 3.89 hours per controller is highly signifi- 
cant — that is, it could have occurred by chance less 
than one time in one thousand. 

(3) Further analysis indicates that a level controller main- 
tained by Group A will take between one and four- 
teen hours to overhaul 90 per cent of the time, while 


Fig. 9 Time Required for Level Controller Calibration 


























80 
Boo =-— GROUP B 
$ 
." [7 GROUP A 
AVERAGE GROUP B 
( AVERAGE GROUP A 
20 i 
1 
A 




















t') 
° 4 8 42 416 20 
CALIBRATION TIME 
HOURS 


Group B will take only one to ten hours for the 
work. Here, further study is indicated to determin, 
why the differences exist between Group B and Grow 
A. 


A Few Cautions 

While much has been said on the positive side regarding 
the use of statistics in instrument work, it is well to Daige 
here and consider a few of the things which must 
watched. Most statisticians will agree that “Figures dopy 
lie”, but will add “liars can figure.” 

Personal bias is often a problem in statistical wom 
This frequently takes the form of unsuitable Selection of 
sample data. A person who is interested in obtaining , 
particular result from his study, “proving his point,” wil 
frequently be unable to avoid mistakes in reasoning whig 
lead him to the desired conclusion. i 

Another common problem in dealing with numerical] data 
is the inclusion of dissimilar items in statistical analyses | 
Careful consideration must be given to the comparability 
of the items being used in the study. For example, a good 
reason must exist for lumping all sizes of control valyy 
for a particular study. Similarly, different services wij 
have a large effect on the results obtained. 

In evaluating series of data, differentiation betweq 
causation and correlation is necessary. Even though two 
series correlate highly, it does not necessarily mean that 
one causes the other. Further substantiation is necessary 
in order to avoid drawing erroneous conclusions. 

Within the limited scope of this paper it has been po: 
sible to only lightly touch on the nearly virgin field of 
applications of statistical analytical techniques to instr. 
ment work. Familiarity with the concepts presented here 
will suggest many other applications and open the way to 
further work. The fields of multiple analysis of variance, 
complex correlations, and informational charting have been | 
left untouched. It is hoped that these subjects will be pur 
sued by those who are interested in obtaining the highest 
performance from instruments for the money they are will 
ing to spend. 








APPENDIX A | 
Symbols 
ad Deviation of each class mid-value from any one of 
the mid-values 
f Frequency — the number of variables which fall 
within a given class interval | 
b Sigma — the sum of 
GM Geometric Mean 
HM Harmonic Mean | 
i The value of the class interval 
Med Median 
Mo Mode 
N Number of samples | 


pph Pounds per hour 
psi Pounds per square inch 


Q Quartile 

o Sigma — standard deviation of the population | 

ox Sigma — sub x — standard deviation of a sample 

u Arithmetic mean of the population 

x A single value of the variable | 

x The arithmetic mean of the variable | 

xX, The mid value of a class interval 

x The difference between a single value of a variable 
and the arithmetic mean of the series 

Y The value of the ordinate to the normal curve 

APPENDIX B 


PROCEDURE FOR CALCULATION OF STANDARD 
DEVIATION AND PROBABILITY LEVELS 


A Typical Problem | 


It is the purpose of this appendix to develop in full 
detail one specific problem so that those who are interested 
may further familiarize themselves with the techniques 
used in the main body of the paper. To that end, the 
problem used will be the one discussed under preventive 
maintenance. It will be recalled that this concerned @ 
large number of readings of flowmeter zeros in an effort | 
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etermine the accuracies which might be expected and 
the frequency of zero adjustments required to maintain 
certain accuracies. The only case to be considered here 
is the case of the special calibration. 


to d 


(1) The first step is the selection of a class interval and 
the grouping of the data into a frequency distribution. 
Since the data was biased such that readings were 
made to the closest 0.05 psi, class intervals with 0.05 
at the center were chosen for the range of the data. 
The values were then tabulated as shown in Table IV. 


(2) The arithmetic mean of the series is then computed 
from the equation: 
X = (1/N)> fX, = 370.10/123 = 3.01 psi (1) 


(3) The standard deviation of the series is then computed 
from the equation: 


oe = i{(1/N) [2(fa*) — (1/N) (zfd)*}}"" (2) 
= 0.05 { (1/123) [208 — (400/123) ]}'" 
= 0.0646 psi 


(4) Since the appearance of the frequency distribution 
suggests a reasonable approximation to the normal 
curve, the data for the normal curve will be used. It 
is from this assumption that accuracy predictions will 
be made. It will be recalled that the equation for 
the normal curve is: 





1 
Y= — exp[ — 2*/2e* 3 
o/s) Pp /20*] (3) 
(5) The total area under the normal curve is taken as 
unity and represents the probability of the values 
falling within specified limits. For example, a dis- 
tance represented by X + o includes 68.27 per cent of 
the total area under the curve. Therefore, 31.73 per 
cent of the values of the variable will fall outside these 
limits. Tables provide the total area enclosed by any 
value of g. 





(6) Returning to the problem at hand, o, = 0.065 psi and 
X = 3.01 psi. Knowing that the range of the instru- 
ment is 12 psi, one-half of one per cent accuracy is 
0.06 psi, one per cent accuracy is 0.12 psi, and two per 
cent accuracy is 0.24 psi. 


(7) The problem now becomes — what per cent of the 
values will fall outside the limits 2.95 — 3.07 psi? 
Since 


rz = 0.006 
o = 0.065 
L/¢ = 9.06/0.065 = 0.935 
or 
& = 0.935 o 


The tables show that plus or minus 0.935 o includes 
64.8 per cent of the area under the curve. Therefore, 
35.2 per cent of the values will fall outside the limits 
plus or minus one-half of one per cent. Stated another 
Way, approximately one value in three will be in 
error more than one-half of one per cent. 


(8) Since two readings were made each day, and since one 
reading in three will fall outside the one-half of one 
per cent limits, to keep the meter within these limits, 
the zero would have to be adjusted every 11% days, 
or at every third reading. 


(9) Similar reasoning could extend the data to any other 
ber cent error values. 


(10) If the number of items being considered in the sam- 
ple is small it is necessary to use a broader curve called 
the ¢ distribution when determining areas, where 
t= (X — u)/¢,. A detailed examination of this 
analysis will not be made. 


Bibliography 


Since no attempt was made in this paper to discuss in 
detail the various methods of analysis used, the references 
(in next column) are cited for those interested in further 
wirsuance of the subject. 
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TABLE iv 
DETERMINATION OF ZERO ADJUSTMENT FREQUENCY 


MARCH, APRIL, MAY, 1954 





CLASS 



































INTERVAL FREQUENCY * xX, | 4X; | ad | 4d | re? 
3,28 — 3,32 

3.23 — 3,27 

318-3,22 |i 1 |] 320 3.20 |+4 4 16 
313-317 Jw 2 | 315 6.30 | +3 6 18 
3.08 — 3.12 [nw mu mw 16 | 3.10 49,60 | +2 32 64 
3.03 —3.07 | my mu mu snr 19 | 3.05 57.95 | +1 19 19 
298 — 3.02 | eres rma cree tw mes tre Ps res Ome Pes Oe tas 60 3,00 180,00 | 0 ro) oO 
293—2.97 | mw ne men i7 295 50,15 }-1 “17 17 
288-292 Im s | 290 14,50 ]-2 | -10 20 
283-287 |,, 2 | 285 5.70 |]-3 | -6 18 
2,78 — 2,82 -4 0 
273-277 -5 0 
268-272 |r 1 | 270 2.70 ]-6 | -6 36 
TOTALS 123 370,10 20 208 
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THE FIELD OF INSTRUMENTATION 
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THIS NEW portable X-ray 
radiography unit is designed 
specifically for rapid inspec- 
tion of welds and surfaces of 
vessels, pipe lines, plus equip- 
ment in power plants, ships 
and aircraft. A product of 
North American Phillips, this 
tester combines the X-ray tube 
and generator in one unit and 
' is waterproofed for outdoor 
operation. 





< 


AUTOMATIC CONTROL AND AUTOMATION 


< 


“BIG SHAKER" is the newest ad- 
dition to North American Avia- 
tion's Environmental Laboratory at 
Downey, Calif. This 9-ton electro- 
dynamic vibration exciter, a prod- 
uct of the MB Manufacturing Co., 
is rated at 12,500 pounds contin- 
uous force output. It will be used 
to test instruments, components, 
and systems used in supersonic air- 
craft and guided missiles. 





C. A. LEE, Bell Telephone 
Physicist, checks temperature in 
fusion chamber of vacuum 
where new germanium transistor 
being made. Key to the new ele 
tronic element is a fabrication 
nique which accurately 
build-up of the “base transfer 
which is only 50 millionths of ani 
thick. These "base" transistors, 
erating at higher frequencies, 
almost unlimited use in electronic. 





TYPICAL OF THE RAPID 
ADVANCEMENT in the field 
of improved measuring de- 
vices for science and industry 
is this Sheffield interfero- 
meter being used to measure 
gage blocks against master 
gages. Utilizing light wave 
standards this electronic de- 
vice measures to an accuracy 
of one millionth of an inch. 

















THE "GRASSHOPPER," an automatic 
yA station developed by the Navy, which will 
be dropped by air onto the polar ice-cap to obtain 
valuable weather data for use in forecasting. Upon 
impact with the ground the drop parachute is auto- 
matically detached, and the unit then erects itself 
by mechanical fins. It measures at predetermined 
intervals wind speed, wind direction, temperature, 
barometric pressure and humidity. Measured values 
are automatically transcribed into Morse code and 
transmitted by radio at 17 wpm. It is battery op- 
erated and designed for flexibility when personnel 
are at the station. 

(Official U. S. Navy Photograph. World Wide Photo.) 
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THE ELECTRONIC CAL- 
IPER is replacing the long 
used mechanical devices 
for precision measure- 
ment. This Brown & Sharpe 
model measures round 
work in increments of 
0.0001" to 0.00001 in sizes 
from 0 to 4 inches by use 
of four jaws interchange- 
able on a common alumi- 
num body. 
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Application of Electronic Control Systems’ 


P Using three typical examples, the author illustrates the reasons for applying 
pneumatic, electro-pneumatic and electro-hydraulic control systems. 
cases the requirements for precise process control cannot be satisfied by mechanical 
or pneumatic systems, primarily due to dead-time in transmission. 


practically eliminated all dead-time and transportation lag in a control loop. 


> The present day requirements of process control in indus- 
try have brought about the development of the electronic 
control system. In many cases, these requirements for 
precise dynamic control could not be satisfied by mechanical 
or pneumatic control systems. The major problem with 
pneumatic control systems is due to time lags in the trans- 
mission line. The use of the electronic controller has very 
nearly eliminated all dead time and transportation lags in 
the control loop. The sensitivity and dynamic performance 
of the electronic equipment provides industry with a higher 
standard of production and manufacturing control. 

Industry in general is beginning to recognize that the 
control of an entire process is not only a must but the 
basis of producing a better and more competitive product. 
In planning and building a new process, a new kind of 
engineer has evolved—the Systems Engineer. It is his job 
to see that the process is properly instrumentized for con- 
trol and, more important, to analyze and study the control 
system and process to see that control is possible. 

The application of fast dynamic control systems can 
many times reduce the size of a process by eliminating un- 
necessary storage capacity while in other cases storage 
capacity must be added to achieve the necessary process 
dynamic requirements. In the case of critical processes, 
analytical and analog studies are carried out to determine 


*Presented at the Philadelphia Section ISA Symposium on "'Auto- 
matic Control Loops — Electronic or Pneumatic,'' October 28-29, 
1955. 
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by Charles J. Stukas, Project Enginep 


CDC Central Services, Inc., Hatboro, Pennsylyany 


In many 


Electronics has 


the dynamic requirements of both the process and the cop 
trol system. 

Upon completion of the analysis, the process design cay 
be completed and the proper controls chosen. In some cages 
the dynamic requirements of the control system may 
such that pneumatic control can be used if no long trang 
mission lines are involved. However, if the process 
difficult or critical to control dynamically, electronic cop 
trol is required. 

The following three examples will attempt to show wher 
pneumatic, electro-pneumatic, or electro-hydraulic contr 
systems should be applied. 

In the first example, Fig. 1, let us assume that it is neces 
sary to continuously control the liquid flow out of a larg | 
open reservoir in which the level cannot change rapidly. | 
The flow will discharge into an open tank. A steady flow 
in the output is required to keep the process mixture cor 
stant. The control requirements in this process are esse 
tially steady state conditions which are capable of com 
pensating for various heads or levels in the storage supply 
tank. In this type of system, the dynamic control require 
ments are not stringent and pneumatic controls will give 
satisfactory, dependable control. Electronic control can ® 
used, however the cost or economics of the control system 
will most likely decide the type of controls to be used. 

The second example, Fig. 2, is similar to the first om 
except a pump is used to supply the flow pressure. The 
downstream receiving tank will be an enclosed tank with 
other flows into the tank. It is desired to maintain 4 
fixed level in the tank under varying reservoir pressures. 
The problems involved in this process are twofold. First 
the controller must maintain the flow constant in spite d 
rapidly varying downstream pressure. Secondly, the flow 
rate must be changed in order to maintain a specific level 
in the tank. When severe variations of pressure or level 
exist, fast electronic controller components are indicated. 
The increased dynamic performance achieved through the 
use of electronic controls is only as good as the complett 
control system and the entire control loops. 

Since fast, all electronic valve operators are not available | 
on the market today, the use of pneumatic or hydraulie 
operators are required. By using fast, electro- pneumatic | 
converters and fast pneumatic valve operators, it is poss 
to utilize the advantages of the electronic systems. Ih 
this type of installation, the electronic controller, indice } 
tor, and manual station can be placed on a remote panel | 





Fig. |. Typical process requiring continuous contro! of flow under 
essentially steady state conditions. 


ISA Journal 











an @&S aA 


=~ ss © of @ 


a a ee ee ee ee ee ee 


ome 6 «SR oe oe fe ee ee lUu!lUceelUelUm ll 








Sel 


gineer 
ylvanig 


igh the 
ymplete 


vailable 
draulie 
»umatie 
ns. I 


> panel 











2. Typical process requiring continuous flow and level control ” 
with large transients. 


without any loss of control system dynamics. The pneu- 
matic valve operator is normally the slowest component in 
the flow control loop. Therefore, the maximum dynamic 

rformance achievable with this type of control system is 
limited by the pneumatic link. In ‘some cases where the 
dynamic requirements are not critical due to very slow 
transients, a pneumatic system could be used to meet the 
required control accuracy. 

As a third example, let us review a typical blow-down 
wind tunnel, Fig. 3, used for testing aircraft components 
and models at transonic and supersonic speeds. In this 
system, a storage tank is charged to a high air pressure. 
This is accomplished over a long period of time. A test run 
js then made for a short period of time varying from fifteen 
seconds to two minutes. The test model is placed in the 
throat section downstream of the stagnation chamber. A 
control system is used to establish the stagnation chamber 
pressure and maintain this pressure constant during the 
duration of the run. 

Due to the limited air storage capacity, this control sys- 
tem is faced with two prime requirements. One, to pres- 
surize the stagnation chamber in a minimum length of time 
without overshoot, usually about two seconds. Two, to 
maintain this pressure within very fine limitations so that 
the mach number of air flowing by the model is kept con- 
stant. Since this is an air flow and air storage problem, 
it can be seen that pneumatic equipment cannot possibly 
be used to achieve any great degree of transient control. 
The low pressure air signals cannot be transmitted from 
the pressure measuring point to the controller and then 
to the valve system as fast as high pressure air would flow 
through the system between the same points. Fast start up 
of the system without overshoot is impossible with pneu- 
matic components. Therefore, electronic controls are a 
must in this type of system. The valve operators are usual- 
ly electro-hydraulic. They operate under large, aerody- 
namic loads. Under these varying load conditions, the 
valves must achieve very fast stroking speeds, one second 
or less for full stroke. 

Due to the dropping upstream pressure, these valves 
must also be capable of very high resolution sensitivity in 
order that the valve may be moved very slowly and ac- 
curately to maintain the stagnation chamber pressure with- 
in control limits. Pneumatic operators tested in the lab 
without load give good resolution sensitivity and reason- 
able stroking speeds, but fail under large aerodynamic loads 
to reproduce the same resolution sensitivity. On the other 
hand, the electro-hydraulic positioners will achieve high 
resolution sensitivity, fast stroking speed, and good close 
loop dynamics, flat to at least five to ten cycles per second. 
The electro-hydraulic valve operators are used for the small 
valve and large valve sizes with power requirements far 
beyond those possible with pneumatic operators. 

In order to obtain the desired results from any control 
system, the control components should be properly installed 
and maintained. Installation requirements and instructions 
are usually supplied by the component manufacturer. These 
instructions should be followed whenever possible. How- 
ever, there are additional factors such as the location of 
the control system components which are usually left to 
the discretion of the purchaser. 

Location and proper installation of the instrument are 
just as important as having chosen the proper control com- 
ponent initially. In electrical control systems, the location 
of the sensing and output control devices are of prime im- 
portance. The controller location is or'y of secondary 
importance. The sensor or sensors should be located and 

ed to achieve a true reading of the variable being 
sensed. In a temperature process, the sensor should be 
chosen and located dependent on the speed of the process 
and the control accuracy required. The use of a bare 
Measuring element instead of a thermo-well may be re- 
quired to supply the necessary response time. Similarly, 


». 3. Voplee! blow-down wind tunnel pressure control requiring 
‘ast measurement, transmission and contro! elements. 
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pressure and flow sensors should be located where the pres- 
sure or flow noise is ata minimum. Many installations con- 
tain considerable vibration. In such cases, it is often im- 
portant to use flexible connections and shock mount the 
sensor. However, all connecting lines should be kept short 
and of sufficient internal diameter to reduce time delays in 
sensing. 

The main reason for avoiding pressure noise and vibra- 
tion is due to the fast response of the electronic sensors 
and high speed or electrical transmission. In the fast, 
electro-hydraulic control systems, the noise, in some cases, 
can fall within the bandpass of the entire control system. 
A certain amount of filtering can be done to eliminate noise 
and vibration effects. However, the best place to eliminate 
any trouble is at its source. In most cases, a means can 
be found to dampen out the vibration effects. Noise gene- 
rated in the medium is far more difficult to reduce or 
eliminate. 

The use of restrictions or other dampeners in the sending 
lines and/or electrical filters acts as another time delay 
directly inserted in the control loop and is undesirable. In 
cases where the noise amplitude is not too great, it is some- 
times better to reduce the controller gain and increase the 
reset to an allowable maximum. Under these conditions, 
the amplification of the noise signal by the gain of the 
controller will be minimized. The rest, being an integra- 
tion of the error over time, will tend to average out the 
effect of the noise. In other cases, where the noise is of 
severe amplitude, it may be necessary to accept the best 
control attainable through filtering or similar means. 

This field of noise elimination is still very new and con- 
siderable work must be done to achieve better control. 

It should be pointed out that the control achieved through 
the use of the electro-hydraulic systems is far superior in 
quality to that achieved previously in pneumatic control 
systems. 

The electronic controller and manual stations in the 
electronic system can be installed and located where best 
suited for the system operation. Due to their small size, 
they are usually placed on the control panel. In a batch 





























process or other processes such as the blow-down tunnel 
where optimum control is important, it may be necessary to 
change the control functions depending on the operating 
conditions. In these cases, it is very desirable that the 
controller be in a location where the operator can make 
these changes readily. In addition, these changes of gain, 
reset, and derivative must be repeatable. Due to the 
nature of the electronic controls, the reset, gain and de- 
rivative control factors can be achieved quite accurately and 
repeated from setting to setting. 

In these specialized control systems, an analog computer 
study is usually made to determine the best controller 
settings for all conditions prior to the operation of the sys- 
tem. In a few of the latest control systems, the analog 
computers have been installed directly in place of the indus- 
trial type controllers. This new use of the analog computer 
has unlimited possibilities in the field of control. 

Interwiring of components should be carried out in ac- 
cordance with the manufacturer’s instructions. Particular 
emphasis should be placed on low voltage signal lines which 
require shielding. Shield wires should normally be 
grounded at one common point, usually at the controller 
location. In addition, some controllers require one side of 
the power supply to be grounded. This may require the 
use of an isolation transformer or voltage regulator. When 
fast speed electro-hydraulic valve operators, capable of op- 
eration approaching 60 cycles per second are used, it is 
often advisable to shield the high level de line to avoid 
stray pickup. Industrial electronic controllers may also 
require additional filtering of their de power supply to 
eliminate 120-180 cycle harmonics. Sixty, 120, and 180 
cycle harmonics in a de signal can saturate the servo ampli- 
fiers and cause a loss in the resolution sensitivity of the 
valve positioner. 

The controlled component is usually a valve or some 
other device requiring a substantial amount of power. As 
previously shown, two of the most common power mediums 
are pneumatics and hydraulics. In the less critical appli- 
cations, low pressure (up to 100 psi) pneumatics are used. 
However, when the load forces are high and precise 
positional resolution sensitivity is required, the use of 
hydraulics provide a much higher dynamic _ response. 
Hydraulic valve operators today can achieve dynamic re- 
sponse as high as ten to one hundred cycles per second. 
This, in many cases, means that the process itself is the 
major time lag in the control loop. A new field in high 
pressure air is presently being investigated and may, in 
the future, supplement the high pressure hydraulic system. 

In the case of the electro-pneumatic systems, the electro- 
pneumatic converter should be located as close to the 
pneumatic operator as possible. Where fast dynamics con- 
trol is required, the electro-pneumatic converter should be 
used with a high speed pneumatic operator. The pneumatic 
operator achieves the high speed of operation and the 
resolution sensitivity required. 

The important thing in this installation is to supply both 
the electro-pneumatic converter and high speed positioner 
with sufficient air capacity to allow them to achieve their 
maximum dynamic operation. A common mistake is to 
place a low flow pressure regulator before the converter and 
then blame the converter or valve positioner for poor dy- 
namic characteristics. 

In applications where fast valve operation is required 
and not of great importance, the electro-pneumatic con- 
verter can be used in conjunction with a pneumatic booster 
on a large valve top works. In all cases where pneumatic 
power is used for operation of the valve, the air capacity 
of the compressor should be investigated. Under transient 
conditions, this type of operator can be capable of drawing 
twenty to forty SCFM of air per minute. This means that 
the air storage tank should have a sufficient quantity of 
air storage to handle transient conditions. Transmission 
of the air from the storage tank to the operator should 
be under high pressure conditions to minimize the flow 
losses in the air lines. Instrument air used for valve 
operation should be clean and dry. 

In the case of outdoor installations, the dew point of the 
air should be sufficiently low to prevent freezing in the 
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winter. Accumulation of moisture in electro-pneumati 
components will short the electrical circuits and render ty 
components useless. When moisture conditions exist, it is 
advisable to drill a hole in the electro-pneumatic conyerty 
at its lowest point to allow all accumulated moisture to be 
blown out. Some manufacturers supply heater elements 
the electro-pneumatic converter to prevent freeze up, 

Electro-hydraulic operators are becoming more reago 
priced and will shortly be on a more competitive basis with 
the pneumatic operators for the average valve contro] 
plication. The “hardness” of the hydraulic operator alloy, 
us to achieve greater positional accuracy and a minimum gf 
one part in a thousand of full stroke resolution Sensitivity, 
In achieving this higher resolution sensitivity, we are abj 
to make full use of the full rangeability of a valve. Fy 
example, due to “bathtub-stopper action” of pneumatic op 
erators near the valve seat, the average valve is considerg 
to have a rangeability of about 30 to 1. The use of a hy. 
draulic operator allows us to reach rangeabilities of 50 to} 
with the same valve body and innards. In actual operatig 
with special valves, rangeabilities as high as 1,000 to{ 
have been achieved. Under these conditions you cq 
plainly see that the electro-hydraulic operator must achiew 
at least 1,000 to 1 resolution sensitivity to obtain 1,000 toj 
rangeability. 

In conclusion, the choice of components for control syp 
tems should be based primarily on the control requirements, 
These control requirements should cover steady state ané 
transient conditions of operations. Sufficient informatio, 
should be available to evaluate the process dynamics either 
by physical configuration or past experience. Based 
this information, either an all pneumatic, an electro-pney 
matic, or an electro-hydraulic control system is indicated 
In difficult processes, an analog or analytical study shoul 
be made to determine the individual component require 
ments. In applications where pneumatic or electro-pner 
matic systems are equally satisfactory, the cost may be the 
deciding factor. The small cost differential, if any, in the 
use of the fast dynamic system can often provide a more 
uniform and better product and in the long run prove mor 
economical. Fast control systems will in many case 
eliminate interaction between various processes, reduc 
storage capacities and initial cost. Sensor locations should 
be chosen to achieve true readings and sensors installed 
according to manufacturer’s instructions. Particular a 
tention should be paid to the valve positioner. Make sure 
that sufficient power capacity is available and its full bene 
fits can be obtained in valve operation. 

As a closing thought, a chain is only as strong as ils 
weakest link. Similarly, a control loop is only as good # 
its poorest component. The use of electronic controllen 
and electronic transmission lines may help to achieve bet 
ter control. However, a good control depends upon the 
entire control loop, especially the valve operator. 
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» Advantages and disadvantages of 
the newer RF mass spectrometer are 
discussed in comparison with the more 
common magnetic mass spectrometer. 
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IONIZATION PROBABILITY (ARBITRARY SCALE) 


Fig. 1. lonization efficiencies of five typical 
gases as a function of electron beam energy. 


Comparisons of RF 
And Magnetic Mass Spectrometry 


by Walt Donner, Chief Project Engineer 


Beckman Instruments, Inc., Fullerton, California 


MASS SPECTROMETER is an analytical tool, based 

on the physical separation of charged particles accord- 
ing to their masses. The physical separation of masses 
may be accomplished by means of a magnetic field, or by 
a varying electrostatic field, or a combination of the two. 

This paper will deal with two common methods now in 
general use, (1) magnetic and (2) an electrostatic method 
based on an RF accelerator. 

Not much similarity exists between the two above types, 
except in the ion chamber and sampling systems. In both 
instruments, an electron beam is used to bombard the 
sample gas, forming positively charged ions due to the loss 
of one or more electrons from the outer shell of the atoms 
or molecules. In the magnetic system, particles are phys- 
ically separated according to mass by the action of a 
magnetic field, which disperses the particles according to 
their momentum. Individual masses are resolved by effec- 
gd scanning the dispersed spectrum across a narrow 
8 

In the RF system to be described, particles are accel- 
erated in a series of RF gaps, and only the highest energy 
particles are allowed to strike the collector plate at the 
exit of the analyzer. Thus, the particles are separated ac- 
cording to energy, and a mass scan is achieved by varying 
the frequency of the RF applied to the RF gaps. 

The sensitivities of the two systems are about compa- 
rable, and the slight increase in electronics required for the 
RF system is somewhat offset by the reduction of mechani- 
eal tolerances. 


Applications 


By means of a mass scan, qualitative analysis can be 
Performed on compounds and if suitable calibration gases 
af available, quantitative analysis can be run (1). Com- 


Plex mixtures containing up to ten or twenty components 
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are run continuously in many chemical laboratories 
throughout the country. 

Mass spectrometers have found uses in the production 
and control of fissionable materials, process development, 
leak detection in vacuum and pressure systems, fundamen- 
tal research, gas flow analysis, isotope determination, meas- 
urements of atomic weight (2), quantitative analysis of 


complex mixtures, etc. 


Fundamental Principles (Magnetic) 


Most commercial instruments that have been built over 
the last few years have been the magnetic type. The 
sample gas is introduced into the region of ionization at 
low pressures, usually below 10mm of hg. The pressure 
used must be sufficiently low that the mean free path of 
the gas molecules is always greater than the dimensions of 
the system, so that linearity with pressure is preserved and 
mass discrimination is reduced. 

The gas is bombarded with an electron beam, with ener- 
gies of 50 to 70 electron-volts. The ionization efficiency of 
any gas is a function of the cross section of the molecule 
or atom, the electron beam energy and the pressure of the 
gas in the ionization chamber (3). Typical ionization 
efficiencies of various gases are shown in Figure 1, as a 
function of electron beam energy. 

The positively charged ions thus formed are drawn from 
the region of ionization by means of an electrostatic field 
and are focussed into a magnetic field placed at right 
angles to their motion. The resultant force on the ions 
causes them to curve their path according to the relation 


r? = KV(m/e) 2s . 
H? 


where r is the radius of curvature, V is the accelerating 
voltage used prior to their entrance into the magnetic field, 
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Fig. 2. Sector type design employed Fig. 3. RF analyzer design employing suc- 
in magnetic mass spectrometers. cessive gaps with RF accelerating voltages. = 
H is the field intensity and m/e is the mass-to-charge ratio Several schemes have been advanced (5). However, only 
of the ions. K is a constant and a function of the physical the RF accelerator type will be considered here. 
units used. Ions are again formed by bombardment with an electra | 
From the above equation, it is seen that if the particles beam and accelerated through a series of slits, only now th 
are injected into a fixed magnetic field with constant resolution is not nearly so proportional to slit width and the 
energy, the various m/e ratios will be spatially separated slits can be made wider, reducing mechanical tolerances 
according to their masses, and can be physically separated The particles are then allowed to pass through successiy 
by means of a narrow slit placed at the proper point in gaps across which is placed an RF voltage (Fig. 3). Thow 
the system, as shown in Figure 2. That is, a partial re- particles that have the correct velocity will gain an energy } 
focussing of the beam occurs regardless of the angle of de- proportional to the RF voltage at each gap. Since KR 
flection. = \% mv’, the velocity of the particles emerging from th ' 
To obtain a mass scan, either the magnetic field or the ionizing region is inversely proportional to the square roo : 
accelerating voltage may be varied, causing the individual of the mass. Thus, for any given frequency only one mag 
m/e ratios to become focussed onto the collector plate. will be “resonant” for the accelerator and, therefore, only ) 
The resultant discharge of the ions causes a flow of elec- one mass can gain the maximum energy at each gap, al 
trons, which can be measured by means of an electrometer other masses suffering some deceleration down the tuk 
amplifier. Ion currents from 10-“ amps to 10° amps are due to their time-radio frequency field relationship. There , 
typically measured in analytical mass spectrometers. fore, particles leaving the accelerator are dispersed ip 
The ability to separate adjacent masses is termed the kinetic energy as a function of mass. A kinetic energy , 
resolution of the spectrometer, and in general an increase selector is then placed at the exit end of the analyzer ani 1 
in resolution is accompanied by a decrease in sensitivity. only those particles having a given maximum energy ar 
Commercial instruments have been built with adjacent peak allowed to strike the collector. As the resonant particles ‘ 
resolution to mass 600. In magnetic mass spectrometers, gain energy at successive gaps, their velocity increases ani 
the resolution is finally limited by the energy spread in- it is, therefore, necessary to increase the spacing of th 1 
herent in the ionization chamber, the collector slit width gaps successively so that the particles will always just pas t 
and aberations in the beam. In general, the resolution is a gap in approximately one-half cycle of RF voltage 
directly proportional to the radius of curvature of the spec- Fortunately, the system is not linear, there being a segrege 
trometer. tion process by which most of the resonant particles ca 
Higher resolution is obtainable by double-focussing fall into phase down the tube, otherwise only those par ] 
methods, that is, the use of an electrostatic analyzer follow- ticles entering the RF section at a particular phase of the 
ing a magnetic analyzer (4). RF voltage would succeed in obtaining maximum energy. 


This non-linear relationship is not known, causing the sy 
tem to become “resonant” at conditions different than thos 
originally designed into the system. However, the relatior 

Instead of utilizing a magnetic field to separate the ship is exceedingly reproducible and, therefore, can be ff 
masses, a periodic electrostatic field may be employed. lied upon to produce good mass spectra. 

The resolution of this type of mas 
spectrometer varies roughly as the 
| | square of the number of gaps, until 
! other factors such as random initial 
kinetic energies and collector tolerance 
take over. With 10 gaps, resolution 
mass 60 is easily obtainable. 

pocbuaetounel itty! One big advantage of an RF syste 
99.5% ETOLEME : over magnetic is the ease with whid 
resolution may be varied. This is im 
|! 1. || | portant since sensitivity and resolution 

Hii are inversely proportional. This a¢ 
itty iy Hin justable resolution is obtained by mete 
ly adjusting the deflecting voltage # 
the collector, thus allowing more # 
less of the beam to strike the collect? 
(analogous to a variable slit width in 
the magnetic system). A 10-gap accel 

25% PROPYLENE VEIT erator, for example, has a resolution @ 
99.5% ETHRLEME —— 18 with maximum sensitivity, 28 with 4 
ye sensitivity, and 50 with .1 sensitivily. 
MITT aed TT aT This makes an extremely versatile it 

ERs LES Ed ERs LI strument. Figure 4 shows a spectrum 
of .5% propylene in 99.5% ethy- 


Fundamental Principles (RF Type) 
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Fig. 4. (Left) Spectrum chart of pro- ‘ 
pylene in ethylene analyzed with an 
spectrometer. 














UT 
Oy. 





i 
ron 


lectron 
Ow the 
ind the 
rances, 
cessive 
Those 
energy 
e KE 
om the 
re root 
€ mass 
e, only 
ap, all 
e tube 
There 
sed in 
energy 
er and 
gy are 
articles 
es and 
of the 
St pass 
roltage. 
egrega 


se par 

of the 
energy. 
he sye 
n those 
elation 
| be re 


yf mass 
as the 
, until 
initial 
erances 
ition te 


system 
. which 





; is im 


solution 


his at 
y mere 
tage il 
ore of 
ollector 


idth in | 


p accel 
ition of 
with 5 
sitivity. 
tile it 
pectrul 
.  ethy- 


f 
an RF 


Journs 





j 








CHARGED PARTICLE PATHS FOCAL emncna{nl 
IN UNIFORM FIELD; 2 
ENTRY ANGLE 45° 


bending field for partial 
refocusing of the beam. 


PARTICLES OF LOWER ENERGY 
(ENTRANT ENERGY .8€) 


aa 
Fig. 5. In the Rr spectro- FORCE + ts 
meter, ions enter the col- 
lector region at a 45° an- - 
gle with respect to the 


e ios 














lene. For an analysis such as this, adjacent peak resolution 
js not really necessary and the mixture can thus be run 
at a better signal-to-noise ratio by increasing the sensitivity, 
as is evident by the figure. 

Ions enter the collector region of the spectrometer at an 
angle of 45° with respect to the “bending field,” thus gain- 
ing a partial refocusing of the beam (Figure 5). Since the 
energy gain in the beam is only a function of the number 
of stages or gaps employed, no high voltage (over 700 v) is 
employed in the system, thus increasing reliability and re- 
ducing cost. Typical magnetic mass spectrometers scan the 
accelerating voltage from 3000 volts to 300 volts in order 
to scan from mass 10-100. In the RF system this is ac- 
complished by scanning the frequency from 5 mc to 1.5 me. 

Another advantage of the RF system is the ease with 
which the mass range can be varied. By changing oscilla- 
tor coils, any frequency (mass) range can be had. If it is 
desirable to scan masses 50-500, for example, instead of 
10-100, a plug-in oscillator unit is all that is required. 
Furthermore, the mass scan is always linear, resulting in ° 
easy identification of masses. This is particularly im- 
portant when working with the heavier hydrocarbons, 
which fractionate into a very complex, multi-peaked spec- 
trum. An example of the linear mass scan is shown in 
figure 6 for the spectrum of N-butane. 

A photograph of the RF analyzer is shown in Figure 7. 


—- 


Mass Spectra (RF and Magnetic) 

During the process of ionization within the ion chamber, 
the primary electron beam breaks apart some of the mole- 
cules due to collision with the gaseous sample. This results 
in more complex spectra, yielding ionized fragments lighter 
than the original molecule. The spec- 
tra thus produced is called the “mass 
spectra” of the substance, and the par- 
ticular abundance ratio formed is 
termed the “fractionating pattern.” 
This fractionating pattern varies with 
the energy of the primary electrons, the 
temperature of the ion chamber, the 
particular geometry of the ion chamber, 
the molecular structure, etc. Although 
the fractionating patterns of a given 
compound can vary widely from instru- 
ment to instrument, it is possible to 
keep the pattern quite constant for a 
given mass spectrometer for a long 
Period of time. To make measurements 
to better than 1%, however, usually re- 
quires that the instrument be calibrated 
with a standard gas at least once a day. 
N-butane is usually used as the stand- 
ard, and a compilation of mass spectra 
for a large variety of substances is avail- 
able from the American Petroleum In- 
stitute, based on N-butane as the cali- 
brating gas. 


Fig. 6. (Right) This s 

a pectrum of N- 
butane illustrates linear mass scan with 
an RF spectrometer. 
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Fig. 7. Slit structure of RF 
spectrometeris at left. Com- 
plete instrument is shown at 
right. 
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Fig. 8. 


Spectrum of methane run on an RF spectrometer. 


Fig. 8 shows a spectrum of Methane (CH,) run on a 
Beckman RF Mass Spectrometer. It illustrates some of the 
important characteristics of mass spectra. The particular 
fractionating pattern illustrates how the lighter fragments 
are formed due to bombardment of the electron beam. Ions 
of mass 16 (CH,*), 15 (CH,*), 14 (CH,*), 13 (CH*), 12 (C*) 
and 1 (H*) are formed. Also, due to an isotope of carbon 
at C", a mass 17 (C“H,*) is formed. Spectra sometimes 
occurs at half the mass number, due to doubly-charged ions, 
although this can be kept to a minimum by keeping the 
energy of the primary electron beam low (below 100 volts). 

Since each type of molecule produces a characteristic 
spectra, it is possible to make quantitative analyses on 
compounds containing complex mixtures, provided a pure 
standard of each component in the mixture is available for 
calibration purposes. The law of Superposition is valid, 
provided the instrument is operated in the linear pressure 
region (6). Thus, if a mixture of three components is run 
and the three individual component gases run separately 
so that the individual spectra of the three components is 
known, then a set of simultaneous equations can be written 
as follows: 


X,A, + X.B, + X,C, = Mixture (a) 
X,A, + X.B, + X,;C, = Mixture (b) 
X,A. + X.B. + X,C, = Mixture (c) 


where X,, X., X;, represent the mole fractions of the three 
components respectively in the mixture, and A,, A,, A. 
represent the peak heights of component A at masses a, b, 
¢ during the calibrating run, B,, B,, B. represent the peak 
heights of component B at masses a, b, c, etc. Of course, if 
only one component contributes to a certain mass, then less 
equations can be written, the quantity of that component 
being known directly by comparing its peak height at that 
mass number with the calibrating run of that component. 
The operating pressures must be known exactly during the 
individual runs, and the instrument must always be op- 
erated in the linear pressure region. 


Gas Flow System 


Operating pressures within the mass spectrometer analyz- 
er must be kept low to prevent scattering and space charge. 
Typical pressures are 10 to 10° mm of hg. The ion cham- 
ber is usually operated at a higher pressure (10“mm) so 
that the partial pressure due to the sample gas will be high 
compared to the background gases inherent in the system. 
The sample is bled in through a fine leak (on the order of 
a few microns diameter) from a gas handling system which 
is operated at about 100 microns. This requires a continu- 
ous pumping system in the analyzer and a large volume in 
the gas handling system so that the depletion rate of sample 
will not be too fast. 

True molecular flow must exist in all portions of the 
gas flow system in order to run compounds, so that each 
constituent can flow independently. 

Extreme cleanliness must be maintained throughout the 
gas flow system to prevent the sample from absorbing on 
the walls preferentially, and to prevent “hang-over” of 
the sample when it is desired to change it. Focusing ele- 
ments within the tube must be polished to a mirror finish 
for good operation to prevent charge collection on the ele- 
ments due to grazing ion or electron beams. 
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‘slits are mounted inside a vacuum chamber. 


Because af the strong dependence of the spectra op the 
thermal energies of the sample, temperature regulation ty 
a fraction of a degree (at about 200°C) is necessary jp the 
ion chamber if analyses to a high degree of accuracy an 
required. In addition, the electron beam current used ty 
ionize the sample gas must be carefully regulated as Well 
as the ionizing potential which determines the energy of 
the electron beam. The magnetic field (or the RF field iy 
the electrostatic instrument) must be carefully regy 
to produce consistency of mass spectra and stability. 


RF versus Magnetic 


The spectra obtained on a magnetic mass Spectrometer 
are somewhat comparable to those obtained with an RF jp. 
strument except for individual peak shapes. The peaks can 
be made “flat-topped” on a magnetic machine by en 
the exit slit, thus allowing the ions to scan across the slit 
There is no comparable system to make the peaks in an RF 
instrument flat-topped, so the resultant peaks are sharper 
This requires a somewhat slower scanning rate or a taster 
amplifier. 

The elimination of the bulky magnet (a 60 pound magne 
is required even on a low resolution instrument to Magy 
100) allows the RF spectrometer tube to be mounted on ey 
isting vacuum systems, for example. Thus, the RF unit is 
a little less bulky. 

Scanning on a magnetic instrument is usually accom 
plished by varying the accelerating voltage on the less er 
pensive instruments. This is usually done by discharging a 
capacitor into a high impedance divider. Thus, the seap 
comes out exponentially rather than linear. In the RF 
system the frequency is scanned by rotating the tuning 
condenser of the oscillator, and since the frequency varies 
inversely as the square root of the capacitance (as dog 
also the mass), the scan is linear. 

Adjustment of resolution on a magnetic instrument js 
done by varying the slit widths, which is difficult since the 
Resolution 
adjustment on the RF design is simple in that the deflection 
plate potential at the collector determines the resolution 
over a range of 10 to 1. 

For high resolution work (to mass 600), a magnetic ip 
strument appears to be advantageous, due to its inherent 
higher resolution. For low resolution work, especially in 
the region below mass 100, an RF system seems desirable 
from a cost standpoint. 


Leak Detection 


A mass spectrometer makes an ideal leak detector for 
vacuum systems. The instrument is tuned up on the He 
peak and connected through a valve to the vacuum system 
under test. Helium is then sprayed through a fine nozzle 
about the vacuum envelope until the mass spectrometer 
detects the probe gas. The time constant for detection is 
usually less than a second, depending upon the pumping 
speed of the mass spectrometer gas flow system. Leak rates 
as small as 10-” liters/sec can be detected by this method. 

The resolution required for leak detection using He # 
the probe gas is quite low in that the closest masses are 
H, and triply-charged N,, (mass 4.67). A triply-charged 
ion is one in which three electrons have been knocked off a 
the time of ionization. The probability of multiply-charge 
ions is quite low, in general, and this probability can furth 
er be improved by using low electron energies for ioniz 
tion. Energies in the range of 50 to 75 electron-volts are 
common. 

Any gas may of course be used for the probe gas provi 
ing the mass spectrometer is tuned to the appropriate mas 
peak. 
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Performance and economics of magnetic 
amplifiers indicate they will play an important 
part in the future of electronic instrumentation. 


Magnetic Amplifiers 


in Instrumentation’ 


PREGULATION OF ELECTRIC CURRENT by a variable 
inductance was initially disclosed in 1903, three years 
prior to the discovery of the vacuum tube. Of these two 
developments, the vacuum tube offered greater immediate 
promise and the magnetic amplifier received limited atten- 
tion while tubes were further developed and widely used, 
creating the electronic industry of today. 

Magnetic amplifiers and saturable reactors received only 
occasional mention in technical papers through the years 
prior to the end of World War Two. In this period some 
significant design advances were made that substantially 
revived interest in magnetic amplifiers. The improved re- 
liability of dry type rectifiers spurred this advancement as 
have self saturating circuits, but the most important de- 
velopment contributing to the surge of interest in modern 
magnetic amplifiers has been the new magnetic core ma- 
terials themselves. High permeability alloys such as 
“Mumetal,” “Hipersil” and “Deltamax” although not the 
only materials used in saturable reactors are representa- 
tive of the advanced alloys that have made this progress 
possible. 

Perhaps more important than the technological advances 
that made improved magnetic amplifiers possible was the 
need for a more dependable means of amplification than 
the vacuum tube. This point can be best illustrated by 
quoting from an article, “Improving Industrial Control 
Design,” by Mr. E. H. Vedder, manager of the Electronic 
Control Engineering Department, Westinghouse, which ap- 
peared in Electronics of May, 1951. 


“The root of all electronic design and performance is 
the tube itself, which is not riveted or bolted in place 
and soldered permanently. Sockets have to be pro- 
vided for tubes so that they can be replaced easily. 
This is in itself an admission of expendability. Tele- 
phone engineers put tubes in undersea repeaters and 
expect a five year life. Is the reliability of a steel mill 
less important? This is the very situation which is en- 
couraging the use of magnetic amplifiers. Many elec- 
tronic enthusiasts are beginning to wonder whether for 
industrial purposes emphasis should not be shifted to 
Magnetic amplifiers. The two things needed in an elec- 
tronic system are tube life with at least 10,000 hours 
and a completely stable, reliable performance during 
that time. Efforts are being made by some manufac- 
turers but the concept needs wide acceptance by all 
electronic engineers. Management in the tube indus- 
try should get behind this movement.” 


co 


"Presented at Seventh Annual Industrial Instrumentation Symposium, Uni- 
versity of Florida, Jan. 30- Feb. |, 1956. 
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by Richard K. West 
President 
West Instrument Corporation 
Chicago, Illinois 


A tube life of 10,000 hours is mentioned here as the ob- 
jective. One year of continuous operation represents 8,760 
hours and 10,000 hours, in our opinion, does not appear to 
be a goal worthy of today’s needs in industrial control 
applications. Certainly, stable characteristics are of equal 
if not greater importance than tube life itself in instrument 
applications. Electronic instruments tuned at the factory 
must frequently be readjusted upon installation for maxi- 
mum performance, and it is not uncommon to find the same 
instrument working at considerably less than peak sen- 
sitivity in a matter of six weeks or less. Further, properly 
adjusting such equipment generally requires special ability 
and in many cases test equipment not readily available to, 
or understood by, the average user. As a result, the in- 
struments provide poorer control in service than they 
were designed to give and the user of this equipment must 
accept this compromise imposed on his process control. 

Let’s examine the magnetic amplifier and reduce it to its 
parts. A simple reactor would be a coil connected in a 
circuit with alternating current. If this coil is wound 
around a closed magnetic circuit core, as shown in Figure 
1, with increased A-C voltage applied, the impedence 
caused by the core is gradually overcome up to the point 


Fig. |. Core reactor. 
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Fig. 2. Saturable reactor. 


of saturation of the core. Beyond this point an increase 
in applied voltage will cause rapidly increasing current 
flow. In a saturable reactor as shown in Figure 2, we have 
the same A-C coil and core with the addition of a D-C 
control winding. As it is possible to control the amount of 
saturation of the core with the control winding, it is 
therefore possible to in turn control the A-C current flow. 
We are now but a step away from a refined magnetic ampli- 
fier as the addition of a rectifier to our circuit Figure 3 will 
result in increased amplification per increment increase 
of the D-C control signal and we have a self saturating 
saturable reactor or magnetic amplifier. Generally, the 
finished magnetic amplifier will have both bias and feed 
back windings to complete the design, but the above gen- 
eral description clearly explains the fundamental unit and 
also indicates the type of materials required as well as the 
construction principles. 

In the design for a specific application, the problem 
becomes a bit involved, as it is necessary to not only select 
the proper core material best suited for your particular 
needs, but you must also select the form of the core. If 
high gain is your objective, it is possible that your best 
solution will be in a material like “Supermaloy” tape 
wound as a ring or toroidal core. This combination will 
minimize air gap losses; however, in order to use such a 
core, the coil windings must be applied on a toroidal wind- 
ing machine and the cost will be high. Should you, on 
the other hand, select a material which is available in the 
form of laminations, the coils may be made on more 
conventional winding equipment but losses may result from 
air gaps between laminations. The matter of selecting 
the proper number of turns for the alternating current, 
direct current, feed back and bias windings may be guided 


by a limited amount of known design data, but it is no 
uncommon to complete the design by a certain amount of 
cut and try. As you can see, the above procedure requires 
considerable know-how, much patience, and infinitely mor 
time than would be required to select a vacuum tube ani 
apply it in your circuit. The results obtained, however, 
will more than justify the added time and effort if you 
equipment will benefit from the inherent advantages of 

magnetic amplifiers. Let’s look at these advantages. 








Advantages 
1. Amplification of low power D-C input (particularly a | 


low impedence). ' 


bo 


Isolation between the input D-C control signal ani 

the output circuit. 

3. No moving parts or parts subject to deterioration lik 
filaments. 

4. Sturdy and mechanically shock proof construction 

which will continue to operate under very unfavorable 

conditions. 

Stable characteristics based upon design perfection and 

initial factory adjustments. 

6. D-C to A-C conversion which lends itself to amplifica 

tion of weak D-C inputs and converts to A-C permitting 

further conventional amplification if desired. 

The input can be designed to match a variety of Dt 

sources. Also, the output can be designed to match 

various load requirements. 

8. An amplifier without the inherent weaknesses of 
vacuum tubes, simple and sturdy—with an unlimited 
life and practically no maintenance. 

The above list is certainly imposing but of paramount 

importance is the last point which is substantiated by the 


or 


Fig. 3. Magnetic amplifier 
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j (Right) Circuit for on-off pyrometer controller 
Te amnae tubes replaced by solid state elements. 


following statement in an article published by Mr. A. O. 
Black, Development Engineer, Naval Ordnance Laboratory: 
“The German Navy used the magnetic amplifier in its 
master gun fire stabilizing system. The German Air 
Force used it in an automatic pilot and in blind ap- 
proach equipment. The German Army had even 
started a program to apply it in the V-2 steering system. 
As compared with the vacuum tube amplifier, the 
magnetic amplifier is rugged and reliable. It requires 
no filament voltage and almost no servicing or re- 
placement. A fire control technician from the German 
heavy cruiser Prince Eugen claimed that during the 
ten years he was on that ship not once, to his knowl- 
edge, was the panel to the magnetic amplifier unit 
opened. This is a remarkable service record. It is 
apparent that there are many applications in industry 

where such reliable service would be of great value.” 


With this service record, the picture begins to unfold. Not 
that a magnetic amplifier solves all problems; as a matter 
of fact, it has some drawbacks. 


Disadvantages 

1. Generally, the cost of a magnetic amplifier will exceed 
the cost of accomplishing the same task with vacuum 
tubes. 

9, The size and weight of the amplifier will be generally 
greater than the same job done with a vacuum tube 
circuit. 

3. Complete design data is lacking and the development of 
a specific unit may be very time consuming; further, 
experienced design engineers with specialized knowl- 
edge in this field are limited. 

4, Compared to vacuum tube amplifiers, the time response 
is sluggish. (As little as 1/120 of a second on 60 cycle 
operation.) 

5. It is not suitable for applications requiring wide fre- 
quency response. 

As the first three objections have to do with the cost and 
problems as to weight, space and design troubles, we can 
not consider these as serious objections as far as industrial 
instrumentation is concerned. It would appear that the 
numerous advantages of magnetic amplifiers as applied in 
industrial instrumentation would far outweigh the handi- 
cap with respect to the slight increase in size and weight 
of this equipment. Certainly, the increased cost is not ob- 
jectionable when the reliability and predictability of char- 
acteristics is so greatly improved. The time lag factor 
may be an absolute limitation for many industrial instru- 
ments. On the other hand, in many applications, time lag 
is not only acceptable, but tends to be an advantage. On 
installations where occasional vibration may be present 
caused perhaps by the passing of an overhead crane, the 
indicating pointer on control instruments may move slight- 
ly due to these vibrations. On a control cabinet including 
both instruments and contactors, the shock of pull-in on 
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a large contactor may produce slight pointer motion. This 
movement of perhaps a few thousandths of an _ inch, 
erratic and without relation to the condition being con- 
trolled, has, with vacuum tube amplifier circuits resulted 
in rapid and erratic contactor behavior, excessive wear and 
premature replacement; while an equivalent control in- 
strument utilizing the slight lag factor available in the 
magnetic amplifier demonstrates stability. This feature 
permits reducing the control band width without the 
danger of instability and therefore improves the overall 
performance. 


With reference to applications of these devices in instru- 
mentation, let’s look at Figure 4, which is the circuit for 
our off-on pyrometer controller. Disregarding those por- 
tions of the diagram that are concerned with thermocouple 
break protection, meter wiring and relay contacts, we find 
that the amplifier circuit includes only the transformer, 
three rectifiers, a saturable reactor, the relay coil, three 
resistors and one condenser. The reliability of this circuit 
is largely due to the fact that the magnetic amplifier is 
a solid state device and is not subject to the deterioration 
which, for instance, a vacuum tube’s cathode is. Another 
good feature of this circuit is that it is completely inter- 
ference free. 


Fig. 5. Temperature controller with vacuum tubes eliminated 
by combined use of magnetic amplifier and saturable reactor. 
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meeting with 
wide acceptance in the control industry is a combination 
of the magnetic amplifier and the saturable reactor, which 


Another interesting application that is 


we referred to briefly above. In this temperature contro! 
instrument, as shown on the wiring diagram Figure 5, we 
have not only eliminated the vacuum tube from the circuit 
as was done in Figure 4, but we have also eliminated the 
instrument relay and load contactor as well. The wiring 
diagram shown in this illustration is our 300 VA output 
unit; however, we have supplied instruments of this type 
having an output in excess of 150 KVA. 

For control of electrical loads, this type of instrument 
is not only rugged and reliable, but provides a modulated 
power output at any level as may be required to maintain 
control of the process. The heat loss in any system may 
be exactly matched by the heat input assuring temperature 
stability; further, any change in temperature due to a 
change in heating load will be compensated for by a power 
correction in proportion to the temperature deviation and 
as the temperature returns to normal, the power correc- 
tion is automatically reduced to zero. Figure 6 shows a 
stepless controller and will indicate the complete assembly 
for a 3 KVA unit having a tapped reactor output. The 


Fig. 6. A stepless controller 
with millivoltmeter on left, 
driver or amplifier unit in 
center and output saturable 
reactor on the right. 


millivoltmeter is shown on the left, the driver or amplifier 
unit is in the center and the output saturable reactor js 
on the right. 

Other applications of magnetic amplifiers and saturable 
reactors in industrial instrumentation have included moto 
speed controls, welder controls, computers, combustion safe 
guards, counters and we are currently applying these de 
vices in a tubeless strip chart potentiometer recorder. 

In conclusion, the relation between magnetic amplifiers 
and transistors for industrial instrumentation is a point 
which should be reviewed. The transistor is small and 
light weight lending itself to miniaturization. Its reliability 
and life expectancy is generally accepted to be in excess 
of ten times that of a vacuum tube. In the present state 
of the art, the power output is limited. It is not believed 
that the transistor will obsolete magnetic amplifiers, as 
both devices will unquestionably b> firther developed. De 
signs have recently appeared combining in a single ampli 
fier both transistor and magnet.c amplifiers, wherein the 
advantages of each are combined. There is no doubt 
that the future of the electronics industry including indus 
trial instrumentation will be built around the use of both 
of these devices. 





—Meet the Authors 


p> Richard K. West paper “Mag- 
netic Amplifiers in Instru- 


mentation,” Page 93. i 
Sussex, 


> Walt Donner paper “Compari- War II. 
son of RF and Magnetic Mass 
Spectrometry,” Page 89. 


p> Elmer E. Kleir paper “Natural 
Gasoline Plant Instrumenta- 
tion,” Page 97. 


ALT DONNER is now Chief Project Engineer at 
the Beckman Instruments, Inc., Fullerton, Cali- 
He is in charge of mass spectrometry research 
and engineering. Mr. Donner 
has been with Beckman Instru- 
ments for the past ten years. He 
was born May 10, 1925, and at- 
tended Pasadena City College 
and University of California, 
Los Angeles, majoring in electri- 
cal engineering and business ad- 
ministration. He has been in his 
present position for two and one- 
half years and was formerly 
senior electronic engineer with 
Beckman on the development of 
infrared spectrophotometers. 


fornia. 








ICHARD K. WEST is President of the West 

Instrument Co., Chicago, and Chairman of 
the Board of West Instrument Ltd., Brighton, 
England. 
founders of his present firm following World 
He studied mechanical engineering at 
Purdue and MIT. The author spent three years 
with the Bakelite Corp. in plant training and 
in a sales engineering capacity. 
this he joined Bell Aircraft Corp. and was 
called to active duty in the Navy in July, 1941. 
Mr. West is a member of the Chicago Section 
ISA and the Society of Plastic Engineers. 


Mr. West was one of the 


Following 





LMER E. KLEIR, Gulf Coast Regional Engineer of 

The Foxboro Company’s Houston, Texas office, has 
been with Foxboro since 1935. He graduated from Iowa 
State College, Ames, Iowa, 1929, 
with an M.E. degree. He was 
previously with Ingersoll-Rand 
Company, New York City and 
Phillipsburg, N. J. He is a mem- 
ber of the Houston Section ISA 
and served the Section as Secre- 
tary and is immediate past chair- 
man of the Section’s Program 
Committee. Mr. Kleir is also 
author of “Longest, Largest 
High Pressure Crude Line Auto- 
matically Controlled,” published 
in the Oil and Gas Journal, De- 
cember 28, 1953. 














96 

















aoe - & =e 





m plifier 
ctor js 


turable 
| motor 
mM safe. 
ese de 
er. 
iplifiers 
a point 
all and 
iability 
excess 
it state 
e lieved 
ers, as 
d. De 
ampii- 
>in the 
doubt 
indus 
of both 


r of 
has 
owa 





i | 








Last part of a series 


of three articles which 


details the application 


and operation of meas- 
uring and control instru- 
ments in processing of 
liquefied petroleum gas. 
Mr. Kleir concludes with 
proper pressure control 
of a fractionation col- 
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Fig. 15. A differential vapor pressure transmitter used to control deisobutanizer fractionation column. 
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Natural Gasoline Plant Instrumentation 


Vapor Pressure of Control Fractionation 


This method of controlling deisobutanizers is rapidly 
being accepted by the natural gasoline industry. When 
correctly applied and supported with correct co-ordinating 
instrumentation it has proved to be an excellent means of 
producing uniform specification isobutane, regardless of the 
usual seasonal and plant upsets. 

The deisobutanizer differs from the other towers in the 
train principally because there is a much smaller tempera- 
ture difference between the bottom and top. Because the 
tray-to-tray temperature differences are small it is difficult 
to maintain uniform specifications in the overhead product 
when controlling from the conventional temperature and 
pressure measuring mechanisms. 

Figure 15 shows a vapor pressure fractionation controller 
known as a dVp cell transmitter and Figure 16 shows a 
typical installation on a tower. The transmitter operates 
in the same force-balance principle as shown in Figure 14. 
(Part II, February ISA Journal, page 60.) It produces 
operable .ssponse to minute measurement changes. 

In operating principle, if the bulb is filled with the same 
hydrocarbon as that in a selected tray, when the tower is 
producing the desired overhead product, the vapor pressure 
in the bulb system will balance the vapor pressure in the 
tray. If the composition in the selected tray changes its 
vapor pressure will not balance the vapor pressure in the 
bulb system. 

The location of the selected tray is determined from the 

ure gradient curve of the tower and the bulb 
system is filled from the tray after the unit is installed 
and the desired overhead product is being produced. 


Fig. 16. (Right) Typical installation of a differential vapor pres- 
re transmitter on fractionation column. 
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The pneumatic transmitter is adjusted to produce a 9 psi 
output air pressure when the vapor pressure in the bulb 
system equals the vapor pressure in the tray. If the tray 
composition changes, its vapor pressure will change. The 
difference in vapor pressure between the bulb system and 
the tray will produce a change in output air pressure from 





























RS 
y a %y 
Nt 


4% 
id 


OS 
Ny yan 

PONS 
iy iy iy gage” a 
Y Malta 
Nip lind att 
tat & 


PN 
NS 
HSS 
GT Us My 


i 
i? 


Ty. 
wet 
eS 
-, 
by bs 
Hf 
ing 


77 
neat 


NS 





Fig. 17. Comparative charts showing minor change in isobutane 
fractions with major change in column pressure variation. 


the transmitter to a pneumatically operated control unit 
which may be adjusting the reflux rate, the tower pressure 
or the reboiler heat input to restore the composition in the 
selected tray to its original condition. 

Figure 17 shows an actual chart from a deisobutanizer 
under vapor pressure control, together with a chart showing 
the simultaneous pressure in the tower. For evaluating 
control performance, each minor graduation on the vapor 
pressure chart represents, in this case, 0.6% actual change 
in the isobutane fraction. The other chart shows that 
tower pressure actually swung 10 psi total, between mid- 
night and noon. This variation was caused by the night 
to day variation in cooling water temperature as the over- 
head condenser was an atmospheric section in the cooling 
tower base. 


Boilaway Recorder 

For spot checking fractionation efficiency the weathering 
or “boilaway’” method is customarily employed. This 
consists of taking a sample from the product cooler, or 
reflux pump, inserting a glass thermometer into the sample 
in a glass graduate and logging the initial, middle and end 
boiling temperatures. The quality of results obtained with 
this time honored method can vary with the operator. No 
two individuals will read the divisions of a glass thermome- 
ter and glass graduate alike and furthermore the glass 
graduate becomes frosted over if the product composition is 
predominantly a lighter fraction. 

In some gasoline plants this method has been supplanted 
by a standard single pen, circular chart electronic recorder 
employing a bare resistance bulb as shown in Figure 18. 
The high speed balancing action of the electronic recorder, 
coupled with the high speed response of the bare resistance 
bulb produces an indisputable and accurate record of boil- 
away temperatures. Figure 19 shows a resistance bulb in 
service on this application. 

A series of typical boilaway temperatures of various 
products is shown in Figure 20. The chart is graduated 
100-0-100°F. In order that each shift may have its own 
chart records, the chart drive is eight hours and each 
hourly interval represents twenty minutes. This chart in- 
dicates that high purity propane, isobutane and normal 

















ELECTRONIC RESISTANCE BULB 
TEMPERATURE 
RECORDER STOPPER WITH VENT 
SAMPLE IN 
LABORATORY 
BOTTLE 
WARM WATER BATH 
— 
Fig. 18. Boilaway temperature recorder used to check fraction- 
ation column efficiency. Ai 
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Fig. 19. Resistance temperature bulb used in boilaway recorder 


butane were being produced because the pen invariably lef 
a sharp corner in the record as the last portion of boiling 
product exposed the bulb tip. Had there been heavy enj 
contamination the record would have been distinctly 
rounded at this point as shown in the other two records 
which were samples of propane off the depropanizer refi 
accumulator, contaminated with butanes. 

After a few weeks’ experience the operators find that 
boilaway records prove a valuable tool in adjusting frac 
tionator operation, and are responsible for reducing the 
number of regular Pod analyses which usually require a 
waiting period of four to six hours. For this reason the 
boilaway recorder is often mounted on the main contr 
panel with the other instruments. 


Rich Oil Power Recovery 


In the absorption section there is substantial pressure re 
duction in the rich oil circuit, starting at the high pressure 
absorber and proceeding through the successive stage 
flashes. Instead of dissipating all of this pressure drop 
across a control valve, there is a trend toward using some 
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Fig. 20. Typical boilaway recorder chart. 
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Fig. 21. Power recovery through 
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of this energy to drive pumps, cooling tower fans and other 
plant auxiliaries. 

Figure 21 shows a power recovery system using a hy- 
draulic motor. The rich oil from the 750 psi absorber 
flashes at 250 psi. To use the energy of a part of this pres- 
sure drop, a portion of the rich oil stream from the absorber 
by-passes the level control valve and passes through a hy- 
draulic motor which drives the reabsorber lean oil pump 
and the by-passed oil re-enters the circuit downstream of 
the level control valve. 

The rate of flow of reabsorber lean oil is controlled by a 
flow controller adjusting the flow of by-passed oil through 
the hydraulic motor. A protective override, in the form 
of a diaphragm actuated air line vent valve is installed in 
the flow controller air output line. Under normal opera- 
tion the vent valve is held closed by the air pressure on 
the base level control valve. However, if the absorber level 
falls to a predetermined low point, the level controller 
output air pressure will drop to a minimum, the vent valve 
will open, the flow control valve will close and the flow of 
rich oil through the hydraulic motor stops. A positive oil 
seal is always maintained in the absorber base preventing 
a high pressure gas breakthrough to low pressure equip- 
ment. 

Figure 22 shows a photograph of a 40 H. P. installation 
placed in operation in 1952. This plant has recorded an 





Fig. 22. Forty HP hydraulic motor pump in operation since 1952. 
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Fig. 23. High pressure ab- 
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uninterrupted service run of sixteen months and the suc- 
cess experienced with this early installation has led this 
particular company to make two additional installations of 
40 H. P. and 100 H. P. each. 

It is economical to use hydraulic motor drives rather than 
electric motors if the unit cost plus maintenance cost of 
the hydraulic unit is less than the initial cost of an electric 
motor plus its maintenance and operating power cost. Other 
applications for the hydraulic motor may be to generate a 
hydraulic pressure which can be piped to other parts of the 
plant to operate pumps, air-cooled fans, or other auxiliaries. 


Absorber Gas Power Recovery 


Pressure drop in the high pressure absorber residue 
scrubber outlet gas may be used as a source of operating 
power as shown in Figure 23. The 250 psi absorber residue 
was originally reduced to 65 psi for the field system and 
plant fuel requirements and the lean oil pump was steam 
turbine driven. The installation was altered, as shown, 
to use the energy of the residue gas by expanding it through 
the turbine, in place of steam. As there is always more 
residue gas than required for pumping the lean oil, the 
single back pressure controller, “PC” in the plant fuel 
line will maintain the absorber pressure. 

A simple steam jacket at the gas inlet to the turbine will 
raise the gas temperature sufficiently to eliminate the hy- 
drate formed by the temperature drop which accompanies 
the gas expansion. Plant exhaust steam, normally used 
for building heating purposes, is used in the jacket. 

The turbine in this operation is rated at 80 H. P. and 
although it has remained cross-connected to steam, it has 
operated solely on gas since early 1949. Service life has 
been excellent. In that period only two shutdowns have 
been necessary, each for pump repairs. 
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Executive Committee Meetings—1950 


On September 10, 1950, the Executive Committee met at 
the Stevens Hotel in Chicago under the chairmanship of 
President Pigott. Present were: McMahon, Beckman, Hart, 
Gildersleeve, Rimbach. Guests were G. Feeley and D. Boyd. 
The following Sections were considering applications for 
charters: Syracuse, New York; Springfield, Massachusetts; 
New Haven and Hartford, Connecticut; Saginaw and Mid- 
land, Michigan. A charter was granted the Panhandle 
group. The reports of all Committees were read. 

On June 19 and 20, 1950 the Executive Committee met at 
the Rice Hotel in Houston, Texas under the chairmanship 
of President Pigott. Present were McMahon, Gildersleeve, 
Hart, and Rimbach. Guests were Allen and Fortney. 

It was moved that the annual Secretaries’ Luncheon be 
operated with the Society paying the luncheon charges. 

The Employment Committee reported that 30 sections 
were now represented on the National Employment Com- 
mittee, whereas there were only 14 in April of 1949. 274 
applicants applied for the 60 listed open positions. 14 
were filled by ISA members; 5, by non-members; and 4, by 
non-members through other than the ISA service. 

Executive Secretary Rimbach reported that the Society 
membership now totaled 4300 with 52 sections, four new 
groups had been granted charters since September, 1949, 
namely: Wilmington (on December 2, 1949), Panhandle (on 
February 10, 1950), Toledo (on April 15, 1950), and Central 
New York (on May 15, 1950). 

As of June 30, 1950, the sound slide film entitled “A Tour 
of the Fourth Annual Instrument Conference and Exhibit” 
was reported to have been shown to a total of 47 sections 
and other groups. The film on Automatic Control Princi- 
ples for G. F. Akins was being edited and was to be first 
shown at the Buffalo Conference. 

At the time of this meeting, all 165 booths at the Buffalo 
Exhibit were sold (the first time this had happened, with 
the show 90 days away). Pending an adequate publications 
policy, the editing of the Journal was being handled by Mr. 
McCaffery at the national office. A very complete report 
on what is involved in setting up a separate ISA Journal 
was submitted by Lyman Allen. 

The Executive Committee met on June 28, 1950 at the 
Statler Hotel in Detroit, Michigan under the chairmanship 
of President Pigott with the following present: McMahon, 
Hart, and Rimbach. Guest present was Feeley. 

E. G. Bailey, of the Philadelphia Section, was appointed 
chairman of a sub-committee to make a study of general 
exhibit policy. This question had been before the Society 
for a number of years and the hope was expressed that a 
definite recommendation could be presented to the General 
Committee at its next meeting. 

All Committees reported. 

The Executive Committee met on September 17, 1950 at 
the Statler Hotel, in Buffalo, N. Y. A brief meeting was 
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conducted by President Pigott; McMahon was present, but 
no others are recorded. No outstanding business recorded, 


Board of Directors Meeting — September 1950 

The Board of Directors* met on September 18, 1950 at 
the Memorial Auditorium in Buffalo, N. Y. President Pigott 
presided. 

First Vice-President McMahon reported that a committee 
study indicates that abstracting service appears too costly, 
Additional study to be made. 


Treasurer H. E. Ferguson reported as of June 30, 1950: 


Raa A DRE ee een $73,775.08 
NIN is as cs oartscnckchadecsacddnetacees 39,500.98 
RN crise g aS a $34,274.10 
Income, January 1,-June 30, 1950......00000. $21,811.78 
I 32,183.09 
Excess of Expense over Income.................... $10,371.31 


The Finance Committee reported on its 1951 budget as 
follows: 
1951 BUDGET SUMMARY 








Item Expenses Income 
Membership Activities —....0000000000000000.. $29,000.00 $42,400.00 
Meetings and Conferences .................. 8,500.00 2,000.00 
Shows and Exhibits .............................. 29,900.00 50,000.00 
National Headquarters ................. seek 13,775.00 1,200.00 
PE eee 1,950.00 
$83,125.00 $95,600.00 

Comtimpenay TORe a --saccccccce nee 4,150.00 
et. eee $87,275.00 
Estimated Increase in Surplus................. aceea aul $ 8,325.00 


The Board elected the following officers: President, J. B. 
McMahon; Vice-President, M. L. Isenhour; Vice-President, 
W. A. Wildhack; Treasurer, G. R. Feeley; and Secretary, 
R. Rimbach for the year 1951. 

Approval was given to an exhibit with each annual con 
ference. 





*The Sections, Directors, and ber of bers they represented wert: 
Akron (F. Appel—36), Aruba (J. L. Lopez—39), Baton Rouge (H. 3. 
Breedlove—47), Boston (J. A. Ford—105), California (D. C. Duncan— 
167), Central Illinois (J. R. Shaffer—35), Central Indiana (M. Under 
wood—78), Central New York (R. H. Olson—18), Charleston (R. Mose 
—68), Chieago (R. R. Proctor—256), Cincinnati (G. M. Welch—#), 
Cleveland (F. W. Kirk—126), Columbus (O. L. Linebrink—26), Contes 
land (A. H. Shafer—14), Eastern New York (G. F. Gardner—56), 
Coast (R. L. Nichols—41), Houston (J. A. Parker—134), Kansas City 
(W. H. Fortney—57), Louisville (M. J. Johnson—35), Montreal (J. + 
Hillen—61), New Jersey (G. R. Feeley—232), New York (E. R. Mam 
ning—194), Niagara Frontier (J. A. Ekhardt—89), Northern 
(D. J. Pompeo—102), Northern Indiana (G. W. Sayer—25), Oak t 
(N. L. Isenhour—66), Ontario (J. W. Huether—41), Panhandle foe 
Naifeh—45), Philadelphia (G. N. Ehly..316), Pittsburgh (A. 
—205), Presque Isle (W. H. Erftenbeck—18), Rochester (G. F. Akins’ 
76), Sarnia (J. W. Graeb—75), South Texas (L. J. Lynch—4l), 
Louis (W. E. Boyle—129), Toledo (R. Lehman—27), Tulsa (J. L. 
trell—95), Twin Cities (H. W. Ecker—34), Washington (E. G. Brow®— 
116), Wilmington (W. A. Crawford—?77). 
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Sections and Membership Committee Chairman, M. S. 
Jacobs, reported that copies of the Chicago Section Manual 
of Conduct had been distributed to all Sections. 

A new Constitution Committee was set up under Mc- 
Mahon, with the request that revisions be completed in 
er of a separate ISA Journal was again discouraged 
pecause of expected expense of $80,000 to $100,000. (Report 
on this by L. Allen was published in the August, 1950 issue 
of Instruments). Akins’ Film “Principles of Automatic 
Control” was reported now available for viewing at annual 
Te Titles! Office personnel at this time consisted of 
Mr. McCafferey, and three clerks. The need for additional 
office space was reported by R. Rimbach. 

Technical papers were observed to be in poor shape for 
publication and it was recommended that all be processed 
through the Publications Committee. 

Recommended Practices Committee was noted to be very 
active with 23 out of 25 members present at a September 
17 meeting in Buffalo. They were at work, in varying de- 
grees of completion, on 14 practices. 


Executive Committee Meetings — 1950 

The Executive Committee met on September 20, 1950 at 
the Statler Hotel in Buffalo and elected Porter Hart as first 
Vice-President, Nelson Gildersleeve, Vice-President in 
charge of the Operating Division, and W. A. Wildhack, 
Vice-President in charge of the Technical Division. 

On November 28, 1950, the Executive Committee met at 
the Statler Hotel in New York City under the chairmanship 
of Vice President McMahon. Present were: McMahon, 
Gildersleeve, Hart, Isenhour, Feeley, Wildhack and Rim- 
bach. Guests were Exline Kayan and Allen. 

National Meetings Committee organization was set up to 
have (a) the chairman chosen by Section having the Con- 
ference that year, (b) the vice chairman chosen by Section 
having it the following year, and (c) the members to in- 
clude the past chairman and a member from each of the 
Sections where meeting is to be held. It was agreed that 
the Conference and Exhibit be in Cleveland in 1952, in 
Chicago, 1953; in Philadelphia, 1954; and in Detroit, 1955. 

The Executive Committee approved the recommendation 
of the Sections Committee that because of its inactivity, 
the South Bend Section have its charter rescinded. 


Executive Committee Meetings—1951 

The Executive Committee held a meeting on March 30 
and 31, 1951, at the Roosevelt Hotel in Pittsburgh under the 
chairman of President McMahon. Members present were: 
Gildersleeve, Hart, Isenhour, Wildhack, Feeley, Beckman, 
Pigott, and Rimbach. Guests present were: Allen, Boyd, 
Brand, Johnston, Ross, and Vollbrecht. 

It was voted that local section exhibits be discouraged. 
It was also voted that the proposed by-laws include election 
of officers at the Annual Meeting, to take office the first of 
the year. 

Approval was given to the following new dues scale: 


Grade of National Local 
Membership Dues Portion Portion 
Members... $ 12.00 $ 7.00 $5.00 
Corporate... a 250.00 ot Ct ee 
Associate... 7.50 5.00 2.50 


The Executive Committee met on July 27 and 28, 1951 
at the National Office in Pittsburgh under the chairmanship 
of President McMahon. Members present were: Hart, Gil- 
dersleeve, Pigott, Isenhour, Wildhack, Feeley and Rimbach. 
Guests were: Boyd, Martin, Sheen, Vollbrecht, Allen, Ross, 
and Shafer. 

Porter Hart was appointed Secretary following the resig- 
nation of R. Rimbach. Mr. Rimbach will continue to serve 
as Executive Secretary. The Denver Section Charter was 
approved on July 27, 1951. It was moved that the 1956 
Conference and Exhibit be held in Los Angeles. The name 
tie V. Jones, Jr. was recommended for Society Man- 


It was moved that the Larsen Report (Report of the In- 
strument Mechanic Training Sub-Committee of the Instru- 
Ment Maintenance and Operation Committee) be distributed 
‘0 all members free, to associate and student members at 
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cost, and to all others at a price to recover the printing 
cost. 

On September 9, 1951, the Executive Committee met at 
the Rice Hotel in Houston, President McMahon as chair- 
man. Members present were Beckman, Feeley, Gildersleeve, 
Hart, Isenhour, Wildhack, and Rimbach. Guests were Boyd, 
Sheen, Vollbrecht, and Jones. 

Consideration was given to a possible joint publication 
with the American Institute of Physics’ publication Review 
of Scientific Instruments, but this was abandoned. 


Board of Directors Meeting—September 1951 


The Board of Directors* met on September 10, 1951 at the 
Sam Houston Coliseum, Houston, Texas, President Mc- 
Mahon presiding. 

The Directors unanimously elected the following officers 
for 1952: President, A. O. Beckman, California Section; 
Vice-President, D. M. Boyd, Chicago Section; Vice-President, 
R. T. Sheen, Philadelphia Section. W. A. Wildhack was 
selected as first Vice-President; N. Isenhour, Vice-President 
Operating Division; R. T. Sheen, Vice-President General 
Relations Division; D. M. Boyd, Vice-President Technical 
Division. 

Approval was given to the employment of P. V. Jones 
as Society Manager. 

The proposed revision of the Constitution and By-Laws 
was approved, with changes from the floor, for submission 
to the Society members for this acceptance. 

The Executive Secretary reported 4549 members. The 
Denver Section received its charter on July 27, 1951. 

At this meeting the film “Principles of Automatic Con- 
trol” was reported to have had 143 showings since October 
1950, with a total audience of about 12,000. Eighty requests 
were on hand for showing of the three copies circulating 
from the National Office. Eight copies had been sold. 

The Nominating Committee presented its plan. Direc- 
tors of a Regional Area (as set up by the Sections Com- 
mittee) select one of their number to serve as a Member 
of the Nominating Committee, and a second Member as an 
alternate. The Nominating Committee works out a slate 
containing one nominee for each vacating office for delivery 
to the President, who is to present the slate to the Board 
of Directors at the Annual Meeting. “Candidates Qualifica- 
tion Forms’’** are sent to members of the Nominating 
Committee for distribution to appropriate officers in the 
Section. Completed forms are sent in by the Nominating 
Committee Members to the Chairman. The Committee 
meets between April 1 and May 15. 

Goldcamp, Chairman of Employment Committee, reported 
169 open positions listed for the year, with 347 applications. 
There were also 39 openings reported but unlisted, and 166 
applicants. There were job acceptances by 21 members and 
11 non-members. 

The schedule of Conferences and Exhibits at this time 
was: 1952, Cleveland; 1953, Chicago; 1954, Philadelphia; 
1955, Detroit; 1956, Los Angeles. 

The Philadelphia Conference will be set up as an Inter- 
national Instrument Conference and Exhibit over a two- 
week period. 

The Publication Committee announced that S. D. Ross 
was employed as technical editor covering the papers and 
practices going to print. The “Outline of the Instruments 
Training Course” was to be distributed in 30 to 60 days. 


*The Sections, the Directors, and the ber of bers each repre- 
sented were: Albuquerque (Beale—46), Aruba (Parker—41), Atlanta 
(Nichols—24), Baltimore (Gregloit—81), Boston (Ford—121), California 
(Anderson—174), Central Illinois (J. Shaffer—33), Central Indiana 
(Sissen—75), Central New York (R. Olsen—31), Charleston (Webb—65), 
Chicago (Dickey—243), Cincinnati (Clift—66), Cleveland (Paran—121), 
Columbus (Myers—21), Cumberland (Stern—20), Denver (Pocsik—51), 
Detroit (Gilling—59), Eastern New York (Gardner—63), Houston 
(Parker—147), Kansas City (Oberhelman—74), Louisville (Ballard—43), 
Montreal (Hillen—76), New Jersey (Feeley—-280), New York (Haggerty 
—212), Northern California (Van Sear—94), Northern Indiana (Hitt— 
44), Oak Ridge (Ladniak—76), Philadelphia (Ehly—330), Pittsburgh 
(Shafer—223), Presque Isle (Wiley—20), Rochester (Harmon—87), 
Sarnia (Catchpole—85), South Texas (Givens—54), St. Louis (Boyle— 
112), Tulsa (Cottrell—106), Twin Cities (Hopper—41), Washington 
(Brombacher—134), Wayne County (MacPherson—88), Wilmington 
(Crawford—90). 





**A copy is to be included in Appendix of the separate ISA History, to 
be published after completion of this article series. 
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The Treasurer, George Feeley, submitted his report for 
1950, showing total assets of $53,388.22. The total income 
was $94,100.00; expenses, $87,625.00; leaving an excess in- 
come of $6,475.00. 


er  cmmtoanenss $116,212.86 
ee weneoeeevonse 67,872.95 
as caenasaveneed $ 48,339.91 


Income, Jan. 1-June 30, 1951___.... $ 28,305.90 
TN 5s age semsoeseones .. 82,714.56 
Excess of Expense over Income.$ 4,408.66 


The Finance Committee submitted its budget for 1952, 


summarized as follows: 
1952 BUDGET SUMMARY 





Item Income Expenses 
Membership Activities -........ 5 osbeeeaal $ 57,300.00 $ 34,600.00 
Meetings and Conferences .................. 2,700.00 8,200.00 
Shows and Exhibits .............................. 60,000.00 35,400.00 
National Headquarters ........................ 1,200.09 29,450.00 
ION Sos lhnst sco pcacasiocanecicmecsoc’ 500.00 2,800.00 

$121,700.00 $110,450.00 

I S80 chav ute ineans bes dcceveie 5,000.00 
$115,450.00 

Estimated Increase in Surplus.................................... $ 6,250.00 


Revised Constitution Approved 

The modified Constitution* revised as of September 10, 
1951, was sent to the membership for its approval on Oc- 
tober 8, 1951, with ballots to be returned within 60 days. 

On December 2, 1951, the Executive Committee met at the 
Statler Hotel in New York City, with President McMahon 
presiding. Members present were: Isenhour, Rimbach, 
Feeley, Hart, Wildhack, Gildersleeve, and Beckman. Guests 
were: Boyd, Grace, Sheen, Shriver, Jones. 

The duties of the Exhibit Manager and the Society Man- 
ager were defined. R. Rimbach was retained as Exhibit 
Manager for 1952. 

Due to the unavailability of Detroit for the Conference in 
1955, it was voted to go to Los Angeles that year and De- 
troit in 1956. 

An agreement with Instruments Publishing Company for 
the inclusion of the J.8S.A. Journal Section in Instruments 
Magazine was submitted by Dr. Beckman to run for two 
years. 

R. Rimbach submitted his resignation as Executive Sec- 
retary of the Society, effective December 8, 1951. This was 
accepted regretfully with an expression of deep apprecia- 
tion for his untiring work during his years of service as 
Executive Secretary for the Society. 

It was moved that a picture of Mr. Rimbach be hung in 
the National Office of the Society. Porter Hart was asked 
to serve in the vacated position until a successor was 
elected. 

Permiam Basin Section (Odessa, Texas) was voted a 
charter. 

The Executive Secretary was instructed to notify Section 
Secretaries, National Delegates, and Members of the Execu- 
tive Committee that ballots returned on the revised Con- 
stitution voted 1228 for its acceptance and 162 against, 
thus officially approving it as the new Constitution in effect 
at once. 


Executive Board Meeting — March, 1952 


On March 27, 1952, the Executive Board met at Hotel 
Cleveland in Cleveland, Ohio, and was presided over by 
President Beckman. Members present were: Boyd, Feeley, 
Hart, Isenhour, McMahon, Sheen, and Wildhack. Guests 
were: Covey, Jones, Peterson, Rimbach, and Vollbrecht. 

First Vice-President Wildhack announced the formation 
of new technical committees, as follows: Committee on 
Medical Instrumentation (Chairman, Dr. H. J. Morowitz— 
1 to 2 sessions); Committee on Radiation Instrumentation 


*To be included in Appendix of separate ISA History, to be published 
after completion of this article series. 
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(Chairman, R. W. Johnston—1 session); Committee a 
Geophysical Instrumentation (Chairman, Dr. D. §, Mus 
zey —1 session); Committee on Instrumentation for Test. 
ting (Chairman, D. C. Little — 2 sessions) ; Committee oy 
Aeronautic Instrumentation (Chairman, R. Tozier —1 ge 
sion). 

He also reported three more committees approved in 
title, but not yet formed, namely: Physical Properties, In 
strumentation for Research and Development, and Techni. 
cal Program. 

A charter was granted to the Central Ohio Valley Section 


Executive Board Meeting — July, 1952 


The Executive Board met July 18, 1952, at the Hote! 
Sherman in Chicago, Illinois, President Beckman presiding, 
Members present were: Feeley, Isenhour, McMahon, Boyd, 
Hart, Sheen, and Wildhack. Guests were: Shriver, Vol. 
brecht, Jacobs, Eskin, Covey, Rimbach, and Jones. 

It was announced that New York City is being consi¢- 
ered for the 1957 conference. 

Because of the financial and educational success of the 
film, “Principles of Automatic Control”, the Educational 
Committee, Chairman Jeffries, was asked to investigate the 
possibility of ISA producing a film on “Electronics”, 

A charter was granted the Lake Charles and Muscle 
Shoals sections. 

Twenty thousand copies of a brochure, “You and the 
ISA”, were authorized for printing in time for the Cleve 
land show. 

The report of the Nominating Committee for 1953 Of. 
ficers showed: for President — Porter Hart (Houston See. 
tion); for Vice-President — Warren H. Brand (Oak Ridge 
Section); for Vice-President — J. M. Ribble (Panhandle 
Section) ; for Treasurer — J. T. Vollbrecht (New York Sec 
tion); for Secretary (one year term) W. A. Wildhack, 
(Washington Section). 

Dr. Beckman announced that the National Research 
Council had approved ISA as an Affiliate Member on April 
16, 1952. 


Executive Board Meeting — September, 1952 


The Executive Board met on September 7, 1952 at the 
Cleveland Public Auditorium in Cleveland, Ohio, President 
Beckman presiding. Members present were: Boyd, Feeley, 
Hart, Isenhour, McMahon, Sheen, Wildhack. Others pres 
ent were: Brand, Covey, Considine, Ross, Jacobs, Voll 
brecht, Shriver, Jeffries, Ladniak, and Jones. 

New York City was approved as the site for the 1957 
Conference. The Grand Central Palace was to house it. 

A charter was approved for the New Orleans Section. 


National Council Meeting — September, 1952 


The National Council met on September 8, 1952, at the 
Cleveland Public Auditorium under the chairmanship of 
ISA President Beckman.* 


(To be Continued in April) 


*The following Sections and accredited representatives were present: 
Aruba (J. L. Lopez—35), Atlanta (James C. Nichols—40), Baltimore 
(Frank M. Gregloit—95), Boston (James A. Ford—149), Californis 
(James R. Bradburn, A. A. Anderson, alternate—250), Central 
(Henry Getz, J. R. Shaffer, alternate——30), Central Ohio Valley (L. EB 
Scruggs—42), Charleston (Richard Moses, G. S. Garrett, proxy ' 
Chicago (J. H. Cuthbert, R. R. Proctor, alternate—253), China 
(A. O. Beckman, proxy—16), Cincinnati (R. R. Gardner—79), C 
(E. C. Baran—146), Columbus (Ed. Deardurff—19) Camberland (Robt. 
N. Wilson—-25), Denver (Steve Pocsik, J. E. Zachary, alternate—17), 
Detroit (Emi] N. Gillig—55), Eastern New York (G. F. Gardner, W. & 
McKegg, alternate—61), Gulf Coast (A. V. Novak—41), Houston (R. B 
O’Neill—187), Kansas City (Henry Haman—61), Lake Charles (Les 
Willoughby—i9), Louisville (D. Little, C. Bosworth, alternate—4), 
Muscle Shoals (A. Hastings, proxy—29), New Jersey (W. D. A 
354), New York (John H. Morrison—221), Niagara Frontier (Georg? 
L. Kellner—119), Northern California (Ted W. Van Hoosier—11l), 
Oak Ridge (W. J. Ladniak—78), Philadelphia (George Ehly, R. 
Ayers, alternate—347), Pittsburgh (A. H. Shafer—268), W.B 
(Alfred P. Harmon—91), Sarnia (J. W. Graeb—95), South Texas (W. 
Simon, alternate—61), St. Louis (Carl E. Werseler—126), ta 
(J. W. Watkins, alternate—33), Tulsa (John Heinzerling—128). 
Cities (R. E. Hopper—34), Washington (R. G. Quick—90), 
County (Robt. J. Karr—122), Wilmington (W. A. Crawford—99)- 
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Treasurer’s Report Shows Society in Sound Financial 
Position; Surplus Highest in History with Bright Outlook 


The year 1955 was a prosperous one 
fnancially for the Instrument Society 
of America. The financial report shows 
an addition in surplus of $29,620.52, 
giving us total assets of $101,568.15. 
In addition, our inventory was re- 
evaluated on the basis of its saleabili- 
ty and during the year $6,578.54 was 
written off the inventory. 

We are in an extremely sound po- 
sition financially, with the highest sur- 
plus in the Society’s history and with 
the prospect of adding a substantial 
amount to the surplus for the fiscal 
1956. 

Executive Director William H. Kush- 
nick and his efficient National Office 
staff deserve a great deal of credit for 
their careful handling of our affairs. 

The accompanying graphic picture 
indicates the comparison between our 
operations in 1955 and the year be- 
fore. Although the graph shows our 
gross income is not as high as in 1955, 
we actually made a net profit of over 
$29,000.00, whereas in the previous 
year we had a deficit of approximately 
$20,000.00. I believe the graph is self- 
explanatory. 

I would like to point out that al- 
though advances were made in the op- 
eration of the Society, we are still de- 
pending too much on the profit from 
our yearly Conference and Exhibit to 
pay a large proportion of total costs. 
Contemplated membership increase 
and an increase in the ISA Journal 
income will make our financial pic- 
ture more satisfactory in the future. 

During 1955 the Finance Committee 
was placed under jurisdiction of the 
Treasurer. Accordingly this commit- 
tee was organized to obtain more ac- 
curate information and aid in develop- 
ing financial policies for the Society. 
Howard W. Hudson, of Panellit, Inc., 
is Chairman of this Finance Commit- 
tee and is assisted by: George R. Fee- 
ley, Trintty Equipment Co.; Barton 
Jones, Barton Instrument Co.; John 
C. Koch, Conoflow Corp.; Ralph H. 
Munch, Monsanto Chemical Co.; and 
Philip T. Sprague, Jr., The Hays Corp. 

Each of these men have been as- 
signed to cooperate with different com- 
Mittees dealing with expenditures of 
Society tunds in order that they may 
attend meetings of the particular com- 

and become acquainted with 
their financial requirements. In this 
manner the Financial Committee will 
have complete information available 


t operations of each segment of 
the Society. 
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1954 ! 


The following objectives have been 
set up for 1956 so far as the Treasurer 


is concerned: 
1—Revision of the 


tical. 


2—Establish a method of securing 
more accurate data on financial 
operations of the various com- 
mittees and activities of the So- 
ciety so a more intelligent budg- 
et can be developed. To accom- 
plish this a member of the Fi- 
nance Committee will be as- 
signed to each of the commit- 
tees dealing with financial dis- 
bursements and whose activities 
affect the financial position of 


the Society. 


3—A review of monthly control re- 
ports of the past year to make 
them more effective and of great- 
er value to the Executive Board 
and those dealing with manage- 


ment of the Society. 


4—Make a study and recommenda- 
tions concerning a future in- 
vestment policy of the Society. 
5—Study the financial structure of 
the three major operations of 
the Society—the ISA Journal, 
Conference and Exhibit and gen- 
eral membership services—with 
a view of projecting possible in- 
come requirements for the fu- 


ture. 


6—Develop a detailed budget for 


1957. 


7—Develop as accurately as pos- 
sible a three-year forecast of 


bookkeeping 
system now in use with the idea 
of mechanizing it as far as prac- 


























both income and expenses for 
budget purposes. 
8—Investigate financial problems 
involving the conduct of Sec- 
tional Conferences and Exhibits. 

9—Develop a series of ISA Journal 
articles on the subject of fi- 
nances and submit to each Sec- 
tion the financial problems of 
the Society. 

Mr. Hudson and various members of 
the Finance Committee will release 
more detailed information concerning 
financial problems we encounter in 
future issues of the ISA Journal. 

J. T. Volibrecht, Treasurer 





Idaho Falls Section Forms; 
Petitions Board for Charter 


With a total of 42 members in its 
fold, the Idaho Falls Section has 
formed and petitioned the Executive 
Board for a Charter which will bring 
the total number of ISA Sections to 
83. 

Temporary officers of the new Sec- 
tion are: J. T. Meyer, President; K. J. 
Moriarty, Secretary and D. E. Ever- 
ingham, Treasurer. 

The Section is comprised of 29 full 
members, four associate members and 
nine transfers. Several other Sec- 
tions are in the process of formation 
and more petitions are expected in 
the near future. 
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NEW YORK ISA SHO 





Dr. Elmer W. Engstrom, Senior Ex- 
ecutive Vice President and a Director 
of the Radio Corporation of America, 
will serve as General Chairman of 
ISA’s 11th Annual Instrument-Auto- 
mation Conference and Exhibit (In- 
ternational) at New York’s Coliseum, 
September 17-21. 


Dr. Elmer W. Engstrom, RCA ° 
Executive, General Chairman of . 
innual Instrument-Automation Show. 


Dr. Engstrom will work in conjunc- 
tion with the joint New York-New Jer- 
sey Host Committee Co-Chairmen for 
the Show which is expected to draw 
over 30,000 executives, engineers, edu- 
cators, scientists and technicians to 
the estimated 500 exhibits and 50 tech- 
nical sessions. 

Hamilton R. Bristol, of the Bristol 
Co., and Carl W. Gram, of Mason- 
Neilan Regulator Co., are serving as 
joint Executive Chairmen of the Host 
Committee. 

Dr. Engstrom is widely known in 
industrial circles for his direction of 
RCA’s laboratories which have con- 
tributed much to the fields of elec- 


‘Pioneering in Instrumentation’ Contest for Users, Manufacturers Is New Feature of Annual Show 


In an unprecedented effort to pro- 
mote new ideas and inventions for 
the advancement of instrumentation, 
ISA has initiated a contest for both 
users and inventors as a new feature 
of the 11th Annual Instrument-Auto- 
mation Conference and Exhibit, in 
New York, September 17-21. 

Object of the contest is to promote 
new inventions and ideas, make 
known the needs of users and bring 
together inventors, manufacturers and 
users. The contest will give users 
the opportunity to make known their 
needs in the way of instruments or 
control devices not commercially avail- 
able. 

For inventors the contest will give 
them an opportunity to show inven- 
tions or ideas in the field of instru- 
mentation, measurement and automat- 
ie control. 

It is proposed to divide the com- 
petition into four general classifica- 
tions which will include: process, 
medical-biological, aeronautical and 
data handling. Space will be pro- 
vided in the Coliseum to display 
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tronics, radio, communications and 
television. He is a graduate of Elec- 
trical Engineering from the Universi- 
ty of Minnesota and holds an honor- 
ary Doctor of Science degree from 
New York University. 

Dr. Engstrom joined RCA in 1930 
and today is responsible for a wide 
range of the Corporation’s research, 
engineering and manufacturing facili- 
ties. 

Under his direction are the RCA 
laboratories, which perform funda- 
mental and applied research in radio, 
television and many other fields of 
electronics, and RCA’s Defense Elec- 
tronic Products and Commercial Prod- 
ucts. He is also responsible for the 
engineering services, manufacturing 
services and product planning staff ac- 
tivities at RCA. 

Dr. Engstrom was a pioneer in the 
field of television. During the early 
thirties he participated in the evalua- 
tion of television, which was still in 
the research stage, directing the re- 
search toward a practical service. Dur- 
ing this period he was responsible for 
the development and construction of 
apparatus used in a succession of field 
tests and in planning and coordina- 
tion which led to the reality of tele- 
vision service. 

Following this period he conducted 
research on television in color. This 
resulted in development of the color 
television system. During World War 





working models, drawings or proto- 
types of contestants’ entries. In the 
case of user’s problems, a Committee 
headed by E. A. Adler, has urged that 
use be made of drawings or models 
where possible. 

Suitable awards are being planned 
for the winners of each group under 
the inventor and user categories. It 
is planned to award first, second and 
third prizes. A certificate of award 
will be displayed with the winning en- 
tries for the duration of the Show. 

Eligibility of inventions and ideas 
will be limited strictly to products not 
already in manufacture or not on the 
current market. Applicants must 
have their employer’s permission in 
writing and submit ideas in writing 
together with drawings or sketches 
not later than July 1, 1956. 

An official application form must 
be submitted to enter the contest. 
They are available from the National 
Office. 

From the applications received the 
Committee will select those best quali- 
fied for entrance in the exhibit and 


COLISEUM-SEPTEMBER 17-21, % 
LARGEST IN ISA HISTORY © 





II Dr. Engstrom was responsible for 
research in the fields of radar, radio, 
electronics and acoustics. 

In June, 1949 he was given the hop 
orary degree of Doctor of Science from 
New York University for “. . . his per 
sonal contributions as a research engi: 
neer to radio and electronic develop 
ment, and notably to the incredible 
progress of television . . .” Two months 
later he received a_ silver plaque 
from the Royal Swedish Academy of 
Engineering Research and in 1950 he 
received the Outstanding Achieve 
ment Award gold medal from the Uni 
versity of Minnesota for “pioneering 
in television research.” 


contest. An identifying number wil 
be assigned to each successful entry 
before judging. Selection of winners 
and presentation of awards will 
made the first day of the Show # 
winners will receive proper recogni 
tion and publicity. Final winners will 
be selected by a panel of judges. 
Members of the Committee are: 


E. A. Adler, Chairman, United Engineers 
& Constructors, Inc., Philadelphia, Pa. 
R. C. Kimball, American Viscose Corp. 
Philadelphia, Pa; W. D. Jung, Catalytic 
Construction Co., Philadelphia, Pa.; E. 6 
Kremer, E. I. du Pont de Nemours & 
Wilmington, Del. ; G. N. Ehly, Atlantic Re 
fining Co., Philadelphia, Pa.; F._& | 
Becker, Sun Oil Co., Marcus Hook, Pa.; 
C. H. Blouch, Bryton Chemical ©, 
Chester, Pa.; R. E. Tarring, Foster 
gineering Co., Union, N. J.; J. C. Groene 
wegan, Shell Chemical Corp., Torrance 
Calif.; R. Wendt, Westinghouse Electric 
Co., East Pittsburgh, Pa.; T. C. Wherry, 
Phillips Petroleum Co., Bartlesville, Okla: | 
Clyde Braswell, Monsanto Chemical Ne ' 
Texas City, Tex.; and Clarence Boltz, 

hemical 
i 





tional Aniline Division, Allied C 

and Dye Corp., Buffalo, N. Y. 

Facilities will be available at the 
Coliseum for the user entrants to dit | 
cuss their needs with manufacturers 
and inventors. 
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Nathaniel B. Nichols 


John L. Kent 


Howard C. Roberts 


George F. Field 


George F. Gardner 


Editorial Board Appointments Announced; Nichols Named Chairman 


Four appointments and a new Chairman to the Editorial 
Board of the JSA Journal have been announced by Robert 


T. Sheen, President of the Society. 


Nathaniel B. Nichols, manager of Raytheon Manufactur- 
ing Company’s commercial equipment engineering activi- 
ties, was named Chairman of the 11-man board. Mr. Nichols 
is a member of the Boston Section and has long been active 
He succeeds Dr. Robert J. Jeffries 
of Schlumberger Instrument Co. who will remain a member 


in national ISA affairs. 


of the Board. 


Other new appointees are: John L. Kent, chief of Con- 
solidated Electrodynamic Corporation’s Editorial Bureau; 


Foreign Firms Can Exhibit 
At ISA Show Without Duty 


Fred J. Tabery, Exhibit Manager for 
ISA’s 11th Annual Instrument-Auto- 
mation Conference and Exhibit, sched- 
uled for New York City, September 
17-21, said foreign firms can exhibit 
products shipped into the country for 
exhibition purposes, without payment 
of the normal duty. 

Properly marked and identified, the 
products can come into the country 
and Coliseum without duty payments 
through special arrangements with the 
Merchants and Manufacturers Ex- 
change of New York. 





Central New York Section 
Co-Sponsors Conference 


Some 300 of the nation’s top tech- 
nical experts on magnetic amplifiers 
are expected to convene in Syracuse, 
N. Y., April 5-6, for a Conference co- 
sponsored by the Central New York 
Section, AIEE committee on magnetic 
amplifiers and the IRE professional 
sroup on industrial electronics. 

Schedule for the Conference to be 
held at the Hotel Syracuse calls for 
four half-day sessions on the latest in 
theory and application of magnetic 
amplifiers, 

For more information write Fred 


Lingel, 712 Summer Ave., Syracuse 
10, N. Y, 
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Laboratory; 


George F. Gardner, manager of general instrument engi- 
neering in General Electric Company’s General Engineering 
Howard C. Roberts, Research Professor of 
Engineering, University of Illinois; and George F. Field, 
account supervisor in the public relations department of 
Batten, Barton, Durstine & Osborn, advertising agency. 

Richard N. Pond, divisional sales manager of Taylor In- 
strument Companies and Technical Division Vice President 
of ISA, is an Ez-officio member of the Board. 


Members reappointed to serve another term are: David 


Proctor. 


Chairman W. E. Vannah Releases 
Meetings Committee Roster 


William E. Vannah, Chairman of the 
Meetings Committee (B-2) has con- 
firmed the appointments of his Com- 
mittee. Fred A. Lennon, President of 
Crawford Fitting Co., will serve as 
Vice Chairman this year and Chair- 
man in 1957. 

R. L. Galley, of North American 
Aviation, was appointed Chairman of 
the Sub-Committee on Regional and 
Joint-Sectional Meetings. M. G. Shriv- 
er, of Panellit, Inc., was named Chair- 
man of the Sub-Committee to Study 
and Recommend Sites for National 
Meetings after 1958. Other members 
of Mr. Vannah’s Committee are: 

George W. Engler, General Electric 
Co.; E. B. Hitchcock, Hoke, Inc.; John 
C. Koch, Conoflow Corp.; E. Malkin, 
Malkin Instrument Co.; R. W. Martig, 
Farnes & Martig, Inc.; and E. R. Thom- 
son, of Automatic Temperature Control 
Co. 


Annual Midwinter Conference 
Held by New York Section 


The New York Section held its an- 
nual Midwinter Conference at the 
Statler Hotel, New York City, Feb- 
ruary 9. This year’s Conference was 
entitled “Instrumentation and Control 
of Industrial Nuclear Processes.” 

The Conference included eight tech- 
nical sessions and concluded with a 
banquet in the evening. 








M. Boyd, Jr., Douglas M. Considine, M. M. McMillen, R. R. 


ISA Journal Expands Staff; 
Scott New Production Manager 


Robert R. Scott has been appointed 
Production Manager of the ISA Jour- 
nal according to a recent announce- 
ment by Charles 
W. Covey, Edi- 
tor. The ap- 
pointment is 
part of the Jour- 
nal’s expansion 
program. 

In his capaci- 
ty as Production 
Manager, Mr. 
Scott will be re- 
sponsible for 
complete edi- 

- torial design of 
Robert R. Scott the magazine. 
He will also handle correspondence 
with representatives, advertising 
agencies and supervise the production 
staff at the Society’s national head- 
quarters. 

Prior to joining the ISA Journal, 
the new Production Manager held a 
similar post on Tooling and Produc- 
tion magazine, in Cleveland, for the 
past eight years. Mr. Scott replaced 
Harvey H. Mitchell who resigned to 
accept a post in the public relations 
department of the American Automo- 
bile Assn. 

At the same time Mr. Covey an- 
nounced the appointment of John M. 
Neeson as Departments Editor. Mr. 
Neeson had been editorial assistant. 
Prior to that he served on daily and 
weekly newspapers in various editorial 
capacities. 
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FUTURE ISA MEETINGS 


April 3, 1956 

Eighth annual Symposium sponsored by the 
New Jersey Section entitled “‘Automatic Data 
Handling in the Process Industries’ will be 
held at the Essex House, Newark, N. J. Con- 
tact W. Adamson, The M. W. Kellogg Co., 
225 Broadway, New York 7, N. Y. 


April 5-6, 1956 

Special Technical Conference on Magnetic Am- 
plifiers co-sponsored by AIEE, IRE and ISA 
Central New York Section to be held at Hotel 
Syracuse, Syracuse, N. . For further in- 
formation contact Fred Lingel, 712 Summer 
Ave., Syracuse, N. Y. 


April 5-7, 1956 

Second Annual Southwestern Region Instru- 
ment Conference and Exhibit sponsored by the 
Birmingham Section. For more information 
write F. M. Rutledge, P. O. Box 2024, Birm- 
ingham, Ala. 


April 25, 1956 

Symposium on “Control Systems Engineering— 
Electronic Controls in Industry,” sponsored by 
the Wilmington Section. For further informa- 
tion contact W. G. Schmick. Minneapolis- 
Honeywell Regulator Co., 838 Union St., 
Wilmington, Del. 


April 26-27, 1956 

Technical Conference on Electrical Recording 
and Controlling Instruments sponsored by 
AIEE. ASME and ISA cooperating. Will be 
held at the Hotel Bradford, Boston, Mass. For 
information contact E. T. Davis, Leeds & 
Northrup Co., 4901 Stenton Ave., Philadelphia, 
Pa. 


May 6-9, 1956 

Second National Symposium on Flight Test 
Instrumentation sponsored by the North Texas 
Section and the Flight Test Instrumentation 
Sub-Committee will be held at Fort Worth, 
Texas. 


August 21-22, 1956 
National Telemetering Conference sponsored 

, IRE, AIEE and IAS, to be held at 
the Biltmore Hotel, Los Angeles, Calif. Con- 
tact Richard Wendt, 124 Dauntless Dr., Pitts- 
burgh 33, Pa. 


September 17-21, 1956 

11th Annual ISA Instrument-Automation Con- 
ference and Exhibit to be held at New York 
Coliseum, New York, N. Y. For further in- 
formation contact Executive Director William 
H. Kushnick, ISA, 1319 Allegheny Ave., Pitts- 
burgh 33, Pa., or Fred J. Tabery, Exhibit 
Manager, 250 W. 57th St., New York, N. Y. 





Second Symposium on Flight 


Test Instrumentation Slated 


The Second National Symposium on 
Flight Test Instrumentation, spon- 
sored jointly by the North Texas Sec- 
tion and the Flight Test Instrumenta- 
tion Sub-Committee D-16, will be held 
at Fort Worth, Tex., May 6-9. 

Cooperating in the four-day event 
will be Bell Aircraft Corp., Chance 
Vought Aircraft Corp., Convair, and 
Temco Aircraft Corp. 

Each workshop will have several 
moderators experienced in the various 
fields. A total of one-and-a-half days 
will be devoted to workshop discus- 
sions. 

For more information contact W. J. 
Gabriel, Dept. 6-7, Convair, Fort Worth, 
Texas. 
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ISA, ASME Cooperating 
In AlEE Technical Conference 


ISA and ASME are cooperating in 
a technical conference on new develop- 
ments in instrumentation for indus- 
trial control sponsored by the Ameri- 
can Institute of Electrical Engineers 
at the Hotel Bradford, Boston, Mass., 
April 26-27. 

For more information contact E. T. 
Davis, Leeds & Northrup Co., 4901 
Stenton Ave., Philadelphia, Pa. Tech- 
nical program for the four-session Con- 
ference is: 


Session I—Information Display 


and Recording 
Chairman: A. J. Hornfeck, Bailey Meter Co. 
1. The Human Bottleneck in Data Systems 
Bernard S. Benson, Benson-Lehner Corp. 
2. The Dynamics of Electronic Self-Balancing 
Systems 
G. R. Jacob, Brown Instruments Division, 
Minneapolis-Honeywell Reg. Co. 
3. Recent Developments in Information Display 
and Recording 
(a) A New Type Recorder Mechanism 
R. C. Langford, Weston Electrical In- 
strument Corp. 
(b) A New Concept in Display and Record- 
ing 
J. A. Peterson, Radiation, Inc. 
(c) A Novel Character Display Storage Tube 
H. M. Smith, Hughes Aircraft Co. 


Session II—Automatic Data 


Handling Systems 
Chairman: A. J. Hornfeck, Bailey Meter Co. 

1. Modern Scanning, Monitoring, Display and 

Circuitry Techniques in Plant Data Systems 
Panellit, Inc. 

2. Analog-to-Digital Conversion; Telemetering 
Needs and Techniques for Modern Produc- 
tion and Research 

Carl P. Spaulding, G. M. Giannini & 
Co., Datex Division 

3. New Developments and Trends in Analog- 
Digital Data Systems 
(a) Transducer-Transmitters for Modern 

Data Systems 
J. V. Werme and W. F. Newbold, 
Brown Div., Minn-Honeywell Reg. 

(b) A New System for Analog Acquisition 
and Digital Processing of Data 
William Kneen, Consolidated Electro- 
dynamics Corp. 

(c) New Developments in Radio Telemetry 
Systems 
George S. Shaw, Radiation, Inc. 


Session I1I—Advanced 
Instrumentation Systems in 


Industry 
Chairman: W. H. Howe, Foxboro Co. 
1. Advanced Data System in the Atomic In- 
dustry 
F. Hannula and W. H. Howe, Foxboro Co. 
2. Advanced Data System in the Aircraft In- 
dustry 
W. P. Hamilton, Leeds & Northrup Co. 
3. Advanced Data System in the Chemical In- 
dustry 
T. M. Vick-Roy, du Pont de Nemours and 


Co. 
4. Advanced Data System in the Power In- 
dustry 
G. M. Keyser, The Hydro-Electric Power 
Commission of Canada 
5. New System for Wind Recording and Con- 
trolling 
R. B. Colt, Friez Instrument Division, 
Bendix Aviation Corp. 


Session IV—Computer-Controlled 


Systems for Industry 
Chairman: J. W. Percy, U. S. Steel Corp. 
. Operations Research and Computer Control 
L. G. Peck, Arthur D. Little Co. 
2. Optimized Utility Operations 
General Electric Co. 
3. Suggestions for and Development of Self- 
Determining Computer-Control Systems 
H. Ziebolz, Askanian Regulator Co. 
4. Solid State Devices vs. Tubes for Computer- 
Controlled Systems 
N. B. Nichols, Raytheon Manufacturing 
Co. 


_ 
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Occasionally the National Office rm 
ceives inquiries about the Society's 
policy on membership status when 
member enters the armed forces, h 
1952, Council authorized Military stg, 
tus for members granting them ¢, 
tinued membership without payment 
of dues. 

Accordingly, any member entering 
the armed services of the U. g, or 
Canada may request continuation ot 
membership after his current dug 
year expires. Upon approval of his 
Section, the National Office will oop 
tinue mailing him the JSA Journal ang 
Recommended Practices without fyp 
ther payment of dues. After an hop 
orable discharge he will be expectej 
to notify the Society so he can retun 
to active participation in a Section, 

This preamble to my Diary leads me 
to wonder how we can improve ow 
communications system with members 
so they are constantly informed of 
policies and plans. We cover a raft 
of information in the Section News 
pages of the Journal each month. 

To further the dissemination of By 
ecutive Board actions, we are now 
covering all members of the Sections’ 
Executive Committees. In the past, 
only the Section Presidents, Secre 
taries and National Delegates received 
copies. I hope Section officers take 
time during each monthly meeting to 
highlight these minutes and reports 
for those in attendance. This is a 
effective means of communications ani 
lends to build solidarity of ISA spirit 

While I am mentioning the necessity 
to pass on information about the Ne 
tional’s activities, I believe it equally 
important and beneficial for the Se 
tion officers to highlight plans ané 
problems. 

Members who are not on Section 
Committees, and who may not be “it 
the know” still like to hear whats 
going on locally, and nationally. Re 
gardless how much appears in the 
Section’s bulletin or in the ISA Jou 
nal, the spoken word is warmer and 
more meaningful. 

Occasionally when I inquired why 
such news items were not regularly 
mentioned during a Section meeting, ! 
was told that “time did not permit, 
or that there was a group of prospects 
on hand “who might not be inte 

In my book the five or 10 minutes 
so devoted each month is both a ser 
ice to old members and an imp 
on prospective ones. It identifies them 
more closely with the Section and 
the Society if they are told W 
going on in ISA. Give this a try ant 
see if it doesn’t bring favorable © 
actions. 
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AKRON 


J. Dahn, University of Akron 
B. Petty, Firestone Tire & Rubber Co. 


TLANTA 
“a D. Fourman, Minneapolis-Honeywell 


Reg. Co. 
BALTIMORE . 
William S. Wheeler, Technical Sales Corp. 
BATON ROUGE 
Milton N. Bradford, Ethy! Corp. 
Jerome C. LaCour, Ethyl Corp. 
BIRMINGHAM . bo 
W. M. Kuzmicki, U. S. Steel TCI Division 
Ly Mill 
Leslie A. Guildner, Frederick G. Keyes, Inc. 
John W. Mullan, Automatic Switch Co. 
W. Boyd III, General Electric Co. 
Shaw B. Smith, F. W. Derbyshire, Inc. 
CAROLINA PIEDMONT 
Roy E. McClanahan, Celanese Corp. of 


ENTRAL ILLINOIS 
on K. Henriksen, Jonnson Service Co. 
CENTRAL KEYSTONE 

Robert S. Fuhrer, Thompson Products 
CHARLESTON 

Roy James Scott, Carbide & Carbon Chemi- 

cals Corp. 


C. Anderson, Corn Products Re- 
fining Co. 

L. L. Forward, Taylor Instrument Co. 

Ralph E. Patterson, Askania Regulator Co. 

Dr. R. G. Picard, Central Scientific Co. 

Aaron Rabinkoff, Standard Oil Co. 

Donald Reinken, Taylor Instrument Co. 

— F. Adeszko, Corn Products Refining 
CINCINNATI 

W. Donald Boudot, Jordan Corp. 
CLEVELAND 

= J. Dailey, Jr., Reliance Electric & Eng. 


William F. Lisby, Research Instruments Inc. 
Max A. Reinhardt, Harshaw Chemical Co. 
Paul F. Walter, Oberlin College 
“Tlerbert R.. Levin 
e, General Electric Co. 
Charles J. McBride, Kennecott Titanium De- 
velopment Corp. 
Robert W. Serfass, Nestles Research 
Mare Stohl, Manning, Maxwell & Moore 
se grag A 
° » Pratt & Whitney Aircraft 
Alfred J. Coutu, Pratt & Whitney Aircraft 
Louis L. Daigle, United Aircraft Corp. 
— C. Delimater, The Airflo Instrument 


William W. Gager, Jr., The Bristol Co. 
— W. Hayes, Jr., The Lewis Engineering 


Frederick W. Helming, Jr., The Bristol Co. 
paw. Hopper, Jr., Pratt & Whitney Air- 


Channing M. Huntington, Hartford Electric 
Light Co. 
J. Tosa, The Bristol Co. 
Irving 1. Kahn, Kahn and Company, Inc. 
V. Kankel, The Bristol Co. 
— F. Deeney, Pratt & Whitney Air- 
John J. Kennedy, Pratt & Whitney Aircraft 
. David M. Little, Jr., Hartford Hospital 
W. Lowell, The Bristol Co. 
. Massaro, Control Products, Inc. 
L. McCollum, Jr., The Lewis En- 
eine Ce. 
+ Marley, Pratt & Whitney Aircraft 
Man E. McLean, Hartford Hospital 
rice E. Menard, The Airflo Instrument 


i 


9 


Hf 


V. Messler, Jr., The Bristol Co. 
R. Neale, The Bristol Co. 
» Otto, Northeast Sales Engineering 


t Joseph Petrolati, Westover AFB 
Pfrimmer, The Bristol Co. 
+ Provini, Jr., Pratt & Whitney Air- 


W. Purvis, Jr., Pratt & Whitney 
Shaw, Pratt & Whitney Aircraft 
» Kahn & Co., Inc. 

F. Sprague, Jr., The Airflo Instru- 
R. Varner, Pratt & Whitney Air- 
Waterman, Pratt & Whitney Air- 
H 


+ Wolfson, Pratt & Whitney Air- 
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Clement V. Valeriu, Sr., Chase Brass-Cop- 
per Co. 
DENVER 
Howard F. DeKalb, Colorado School of Mines 
Cecil D. Hill, Rocky Mountain Arsenal 
Cleve D. Menan, Rocky Mountain Arsenal 
Ralph L. Menan, Rocky Mountain Arsenal 
Earl W. Murphy, Rocky Mountain Arsenal 
EASTERN NEW YORK 
Allen M. Bailey, General Electric Co. 
Clyde F. Wiley, General Electric Co. 
FAIRFIELD COUNTY 
Philip B. Booth, Dorr Oliver, Inc. 
Joseph L. Borden, Jr., The Perkin-Elmer 


Corp. 
Harold Callan, Remington Arms Co. 
Thomas J. Calvert, Schlumberger Instru- 
ment Co. 
George F. Craig, Perkin-Elmer Corp. 
Edward B. Delany, Perkin-Elmer Corp. 
— G. Flanigan, American Cyanamid 
rp. 
Bruce B. Greenfield, Taylor Instrument Co. 
Richard C. Hodgeman, Peabody Engineer- 
ing Corp. 
Roy V. Hughson, Standard Brands, Inc. 
Ian Isdale, Broger Instrument Sales Co. 
Edward J. Kosowicz, Manning, Maxwell & 
Moore, Inc. 
Michael Krynock, Remington Arms Co. 
John E. Lee, American Machine & Foun- 


dry Co. 
Harold V. Mangin, Dorr Oliver Inc. 
David F. McGrath, Nash Engineering Co. 
Leslie McKlosky, Remington Arms Co. 
Eugene M. Moore, Manning, Maxwell & 
Moore, Inc. 
Oliver Mueller, Gurn Aircraft Control Co. 
Albert E. Osman, Powr-Pak 
Raymond F. Peck, Raybestos Div. — Ray- 
bestos Manhattan, Inc. 


Arthur J. Sable, Manning, Maxwell & 
Moore, Inc. 

Abraham’ Savitzky, The Perkin-Elmer 
Corp. 


Carl R. Sebens, Perkin-Elmer Corp. 
Stephen A. Sloan, Peabody Engineering 


Corp. 
Orval M. Stamm, American Machine & 


Foundry Co. 
Joseph K. Strickland, Baldwin - Lima - 
Hamilton Corp. 


Thomas T. Tebo, Nash Engineering Co. 


Edward P. Wolff, American Cyanamid 
Corp. 
E. H. Woodhull, Perkin-Elmer Corp. 
HOUSTON 
Edward L. Hahn, Humble Oil and Refin- 
ing Co. 
INDIANAPOLIS 
Rudolph H. Sperger, Inland Container 
Corp. 
J. M. PERRY INSTITUTE 


(Student Section) 
George E. Canaan 
Ernie L. Cornwell 
James W. Cranford 


bs 
Willard Gould 
Robert P. Krebs 
Edward G. Larson 
Verle L. Moore 
William M. O’Day 
Harold L. Page 
Ernest G. Paradis 
Walter R. Rutherford 
Michael J. Sinnen 
Robert Wharton 
Donald White 


KANSAS CITY 
F. Harry McBride, B.I.F. Industries 


LAKE CHARLES 
Sherley P. Broussard, Petro-Chemical Inc. 


LOS ANGELES 
R. E. Anderson, Anderson Tool & Manu- 
facturing Co. 
Robert C. Avery, North American Aviation 
William D. Bell, Mellonics 
Dudley V. Cassard, Western Arc Welding 


Inc. 
Richard N. DeRosa, Burton Manufacturing 


Oo. 
Floyd W. Everitt, Convair 
John B. Hatcher 
W. S. Henrion, North American Aviation 
Rodger H. Jensen, Wesco Plastic Products, 
Inc. 





Kurt H. Meissner, Consolidated Electrody- 
naiaics Co. 

Boyd E. McKnight, Koessler Industrionics 

John D. Nash, AiResearch Mfg. Co. 

Robert E. Nordstrom, Baldwin - Lima - 
Hamilton Corp. 

J. Herbert Old, Beckman Instrument Inc. 

Dan W. Patterson, Benson-Lehner Corp. 

John T. Revis, Weber Aircraft Corp. 

Edward T. Schrotzberger, Helipot Corp. 

Allen W. Smith, Eldema Corp. 

Dan H. Turner, C. F. Braun & Co. 

James C. Wagner, C. F. Braun & Co. 

Kirk E. Zumwalt, Jr., Uniter Corp. 

MEMPHIS 

James P. Hall, Burns & Thorpe, Engineers 

Marshall H. Odeen, North American In- 
struments, Inc. 

MOJAVE DESERT 
Paul F. Bikle, Air Force Flight Test Cen- 


ter ‘ 
Louis K. Porter, General Electric Co. 
Benjamin W. Stevens, Jr., Experimental 
Rocket Engine Test Lab. 
R. J. Thompson, G. M. Giannini & Co., Inc. 
MONTREAL 
Murray B. Duclos, Bailey Meter Co. Ltd. 
Robert S. Inkster, Dominion Flow Meter 


John M. Lecompte, Panelyte Division of 
St. Regis Paper Co. 
Harold D. Woods, The Fluor Corp. 
NEW JERSEY 
Robert D. Cole, Jr., Reaction Motors, Inc. 
Robert A. Gentmer, Frank D. Riggio Co., 


Inc. 

Robert C. O’Connor, Kieley & Mueller, Inc. 
NEW ORLEANS 

Troy Murphree, Lion Oil Co. 

W. F. Prothro, Lion Chemical Co. 
NEW YORK 

John P. Balaguer, University of Detroit 

Christian D. Berger, Maxson Instruments 

Joseph F. Cubells, University of Detroit 

Herbert Malsky, Wright Aeronautical Div. 

Leonard J. Pinto, Consolidated Edison 

Lee E. Tarricone, Fluid Controls Co. Inc. 
NORTHERN CALIFORNIA 

Joseph L. Beals, Wallace & Tiernan, Inc. 

Evan H. Crawforth, The Anaconda Co. 

Jerry Stoces, U. S. Navy 

George E. Remer, N.A.S. Alameda 
NORTHEAST TENNESSEE 

W. J. Rankin, IBM Corp. 

Nelson M. Taylor, Tennessee Eastman Co. 
OKLAHOMA CITY 

Roland C. Hoppe, Cities Service Gas Co. 
OGLETHORPE 

Edgar Andrews, W. Va. Pulp & Paper Co. 

Harlan C. Craig, Foxboro Company 


William S. Levell, Southern Cotton Oil 
Company 

Hilbert J. Witmer, Savannah Electric & 
Power Co. 


Emery C. Smith, Hercules Powder Company 
Thomas E. White, Fleming & Moore Supply 
Company 
PENSACOLA 
Jack W. Glenn, Chemstrand Corp. 
PERMAIN BASIN 
Albert C. Doyle, Snyder Co., Inc. 
Charles W. Gunthorpe, Minneapolis-Honey- 
well Reg. Co. 
PHILADELPHIA 
Reuben H. Benner, II 
Melvin Sofian, Cochrane Corp. 
Walter F. Ackermann, U.S. Steel Corp. 
Frederick E. Bechtel, Bechtel Industries 
William R. Clark, Leeds and Northrup Co. 
James M. Copeland, Lockwood & McLorie, 


Inc. 

John E. Friel, Foote Mineral Co. 

Henry Gilmore, Jr., Sunshine Scientific In- 
strument Co. 

Edwin F. Goldstein, Milton Roy Co. 

Jack King, Brooks Rotameter Co. 

Vincent J. Kwasweski, Fielden Instrument 
Div. 

Arne L. Lovendahl, Electronics Corp. of 
America 

Bernard G. Martin, Johnson Service Co. 

Richard O. Martinsen, Mercoid Corp. 

Robert C. McCreary, Louis H. Hein Co. 

Thomas W. Remchick, Conoflow Corp. 

William P. Ryan, Jr., Milton Roy Co. 

Fred Schuepfer, United Engineers & Con- 
structors 

Robert W. Solarski, Franklen Sugar Refinery 

Thomas R. Sundheim, Thomas R. Sundheim 
Adv. Agency 

(To be continued in April) 
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OFFICERS ELECTED at the new Fairfield 
County Section are (seated, left to right) 
Vincent E. Matner, Vice President and 
Dr. Robert J. Jeffries, President. Stand- 
ing are Thomas Tebo, Treasurer (left) 
and Carl Heinzman, Secretary. 





GREETINGS are extended to National 
President Robert T. Sheen (left) by 
Minnesota Governor Orville Freeman 
(center) during luncheon meeting at the 
recent Automation Conference conducted 
by the Twin Cities Section. J. H. Binger, 
Vice-President of Minneapolis-Honeywell 
Regulator Co., looks on. 


New Jersey Section Schedules 
Eighth Annual Symposium 


“Automatic Data Handling in the 
Process Industries” will be the sub- 
ject of the eighth annual Symposium 
sponsored by the New Jersey Section 
to be held at the Essex House, New- 
ark, N. J., April 3. 

The Symposium objective charts the 
present development and art of apply- 
ing digital automatic logging systems. 
Speakers who will present an inte- 
grated series of papers will be: 

Albert H. Hix, Carbide & Carbon 
Chemicals Co.; Baron de Haulleville, 
Canadian Petrofina; E. B. Hall, Du- 
Pont; Myrle M. Perkins, M. W. Kel- 
logg Co.; K. N. Thompson, Socony Mo- 
bil Oil Co.; and Dr. R. L. Froemke, 
Standard Oil Co. 

The evening session will feature a 
speaker who will present a synopsis 
of the papers followed by a question 
and answer period. For more infor- 
mation contact William Adamson, The 
M. W. Kellogg Co., 225 Broadway, New 
York 7, N. Y.—W. Adamson. 





Section Becomes Incorporated 


H. Robinson, President of the East- 
ern New York Section, announces that 
the Section has become incorporated 
and will henceforth be called “Eastern 
New York Section, Inc.” 





Guests, Exhibitors Praise Boston Section Symposium 


According to reports from the Bos- 
ton Section, both guests and exhibitors 
were warm in their praise of the 
Yankee Instrument Fair and Sympo- 
sium, sponsored by the Section, Jan- 
uary 10-11 at the Sherry-Biltmore Ho- 
tel in Boston. 





Total registration for the two-day 
affair was 1582. Of this number, 189 
were registered as exhibitors. A total 
of 90 members and 1303 guests were 
tallied. Over 400 people registered to 
hear talks at the Symposium which 
was run concurrently with the Fair.— 
0. C. Jones. 


TYPICAL SCENE at the Boston Section’s Yankee Instrument Fair and Symposium, 


January 10-11. 
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Total registration for the two-day event was tallied at 1582. 





FRED A. LENNON (center) President of 
Crawford Fitting Co., recently sponsored 
a dinner party for the newly-chartered 
Connecticut Valley Section which was at- 
tended by 252 members and guests. With 
Mr. Lennon are J. Bertram (left), Chair. 
man of the Section’s Constitution and 
By-Laws, E. Wallace (standing) , Section 
Co-President and J. R. Settle, Secretary, | 
George Lyons is Co-President and Irwin 
Lloyd is Treasurer. 


aan a a oe ee cee le See ek 


Wilmington Section Completes 
Program for April Symposium 


The magic of modern electronics | 
will be illustrated at the Wilmington 
Section’s Symposium on “Electronic 
Controls in Industry,” which will bk 
held at the Hotel duPont, Wilmington, 
Del., April 25. 

The subject of automatic control, 
using electronic equipment, will bk 
thoroughly examined during the one 
day Symposium. yordon Volkenant, 
former associate director of resear¢h 
for Minneapolis-Honeywell Regulator 
Co., is scheduled as featured speaker 
of the day. His talk will cover the 
entire realm of electron theory. Pre 
ceding Mr. Volkenant’s talk the tech 
nical sessions beginning at 1:30 PM 
will include: 

Applications for Electronic Control Sys 
tems—H. C. Dawson, Evershod Vignoles, 
Ltd. 

Measurement Devices for Electronic Con- 
trol Systems—C. M. Albright, E. I. du Pont 
de Nemours & Co. 

Valve Actuators for Electronic Control 
Systems John A. Baring, Minneapolis 
Honeywell Regulator Co. 

Safety and Electronic Control Systems 
Fred Maltby, Fielden Division, Robertshaw- 
Fulton Controls Co. i > G 
For more information contact W. © 


; 
Schmick, Minneapolis-Honeywell Reé 
ulator Co., 838 Union St., Wilmingto® | 
Del.—J. Johnston, Jr. 
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e “The Impact of Automation @ 
Data Processing” was the subject 

a talk by Walter S. Buckingham, Jt, 
of the Georgia Institute of Technol 
gy, at the January 25 meeting of the 
Atlanta Section. 1 
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e The Cleveland Section presented a 
television program over station 
WNBK entitled “The Ohio Turnpike 
_An Engineering Achievement, Fn 

ry. The program was one of a 
es meenered by the Cleveland 
Technical Societies Council. Principal 
subject of the Section’s program was 
toll collecting equipment. 


e R. Pat Connor, field engineer of 
Beckman Division, Beckman Instru- 
ments, Inc., was guest speaker at the 
January 24 meeting of the Denver 
Section. His topic was “Applications 
of Mass Spectrometers; Infrared 
Analyzers; and Flow Colorimeters to 
Industrial Processes.” 


e Paul M. Hankison, President of the 
Hankison Corp., Pittsburgh, Pa., was 
featured speaker at the February 7 
meeting of the Fox River Valley Sec- 
tion. He covered the theory of com- 
pression and methods of removing 
contaminants as well as the correct 
approach to planning a compressed 
air system. 


e Larry E. Zeeb, Assistant Technical 
Director, National Spectrochemical 
Laboratories, Inc., was guest speaker 
at the February meeting of the Oak 
Ridge Section. His subject was “Ex- 
citation and Sources for Emission 
Spectrochemical Analysis.” 


e Automatic controls and communi- 














ctronies cations in railway signaling was the 
mington | theme of a talk by H. C. Thompson at 
lectronie the January meeting of the Presque 
will be | Isle Section. Mr. Thompson is asso- 
nington, | iated with Union Switch and Signal 
Division, Westinghouse Air Brake Co. 
control, 
will BI! 4 “Measuring the Pulse of a Hurri- 
the om | cane” was the subject of a talk by 
Ikenam, } Robert H. Simpson at the January 
research gathering of the Washington Section. 
<— Mr. Simpson, who is Director, U. S. 
spe re Weather Bureau’s Hurricane Project, 
a discussed instrumentation and data 
M4 ail processing procedures which the Bu- 
‘a Pi reau plans to use in a diagnostic 
study of hurricane behavior. 
rol Sys- 
ignoles, 
nic Con- 
du Pont 
cull Errata 
eapolis- 
In the January issue under 
ee the listing of Section officers 
. and meeting data on page 
ct W. 36, the name O. H. Wisegarv- 
ell Ree er was erroneously insert- 
mington, ed as President of the Los 
Angeles Section. W. I. Mann 
Should have been carried as 
~~ the Section’s new President. 
_ at | Our apologies to both Mr. 
bjec P Mann and Mr. Wisegarver, 
am, dl» who was Section President in 
echnolo — 1954, 
z of the | 
| i 
Journd | March 1956 














@ Perwsoual Notes 


The most interesting thing to most people — is other people 


Dr. Arnold O. Beckman, a member 
of the Los Angeles Section and a past 
President of the ISA, was inaugurat- 
ed as 1956 Pres- 
ident of the Los 
Angeles Cham- 
ber of Congress. 
Installation cer- 
emonies were 
held in January 
at the Hotel 
Statler as the 
highlight of a 
banquet for 
more than 1000 
people. A lead- 
er in the Los 
Angeles County 
campaign to control smog, Dr. Beck- 
man has been Chairman of the Gover- 
nor’s Committee on Air Pollution and 
served on the Board of Directors of 
the Chamber of Commerce in 1954 
and was elected a Vice President last 
year. He has been a spearhead in 
many national ISA activities. 


Dr. A. 0. Beckman 


x *k * 


Robert A. Bailey, a member of the 
Los Angeles Section, has been ap- 
pointed Sales Manager of EECO Pro- 
duction Co., 
Santa Ana, 
Calif., according 
to an announce- 
ment by T. E. 
Coalson, Vice 
President and 
General Manag- 
er. Prior to 
joining EECO, 
Mr. Bailey was 
a data reduction 
systems engi- 
neer with Beck- 
man Instru- 
ments, Inc., Fullerton, Calif. EECO 
Production Co., a subsidiary of Elec- 
tronic Engiheering Co. of Calif., man- 
ufactures plug-in circuits and other 
“building-blocks” used in systems de- 
sign. 


Robert A. Bailey 


2 & © 


John S. Rearick, a member of the 
New Jersey Section, has been elected 
Vice-President of the C. W. Nofsing- 
er Co., Kansas City, Mo. He joined 
the firm in 1954 as manager of engi- 
neering after spending 16 years with 
the M. W. Kellogg Co. 


There’s a line in the ocean where by 
crossing you lose a day. There’s one 
on the highway where you can do even 
better. 


John J. Wilber, a member of the 
Cleveland Section has been appointed 
Manager of Bailey Meter Co.’s dis- 
trict sales of- 
fice. Mr. Wilber 
succeeds C. C, 
McClelland who 
retired from the 
company Jan- 
uary 1. He 
started with the 
firm in 1941 as 
a sales-service 
engineer and 
was assigned 
to the Cleve- 
land district of- 
fice. He is also 
a member of Cleveland Engineering 
Society and the Association of Iron 
and Steel Engineers. 


John J. Wilber 


x *k * 


Robert L. Sink, a member of the Los 
Angeles Section, has been named to 
head the Advanced Electronic Data 
Laboratory, a 
new facility 
of Consolidated 
Electrodynamics 
Corp. This new 
laboratory will 
undertake devel- 
opment of ad- 
vanced equip- 
ment in the 
magnetic - tape 
data - processing 
field under con- 
tract to govern- 
mental and pri- 
vate agencies. 





x *« * 
D. J. Pompeo, a member of the 
Northern California Section, was 


selected by his Section as the out- 
standing Instru- 
ment Engineer 
in the Bay Area 
for 1955. Asa 
result of this 
honor, Mr. Pom- 
peo took an ac- 
tive part in Na- 
tional E n g i- 
neer’s Week 
(Feb. 20-25) ac- 
tivities spon- 
sored by the 
Bay Area Engi- 
neering Socie- 
ties. Mr. Pompeo is head of the In- 
strumentation Department of Shell 
Development Co. Selection was based 
on engineering abilities and service to 
his community. 





D. J. Pompeo 
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by Morris G. Moses 


Literature listed below is not available from offices of the ISA Journal. 


Reprints may 


be obtained by contacting the publications in which the articles have appeared. 


653. “MICROBALANCE ASSEMBLY FOR AD- 
SORPTION STUDIES AT LOW TEMP- 
ERATURES” Raymond Bowers and Earl 
A Long; Rev. Sci. Instr. Vol. 26—No. 4, 
pp 337-341, April 1955. Assembly is de- 
scribed which is suitable for measurement 
adsorption isotherms at temperatures of 
1.2 to 4.2° K. Basis of operation is grav- 
imetric and design provides accessibility. 
Buoyancy effects and spurious mechanical 
disturbances are said to be overcome. 

654. “SOME CHARACTERISTICS OF CHLO- 
RINE QUENCHED GEIGER-MUELLER 
COUNTERS” A. L. Ward and A. D. 
Krumbein; Rev. Sci. Instr. Vol. 26—No. 
4, pp 341-351, April 1955. Results are 
given for studies of starting potentials 
and plateau characteristics of chlorine- 
quenched neon and argon counters using 
titanium and zirconium electrodes. No- 
mograph is included for determining start- 
ing potentials of these counters from 
counter dimensions, gas pressures and 
chlorine percentage. 

655. “ZnS(Ag) PHOSPHOR MIXTURES FOR 
NEUTRON SCINTILLATION COUNT- 
ING” P. G. Koontz, G. R. Keepin, and 
J. E. Ashley; Rev. Sci. Instr. Vol. 26— 
No. 4, pp 352-356, April 1955. Compounds 
of hydrogen, boron, lithium, and fission- 
able elements were mixed with ZnS(Ag) 
and neutron and gamma counting effi- 
ciencies measured. w sensitivity of 
mixtures and short decay time have ad- 
vantages for fast-neutron counting. 

656. “APPARATUS FOR LOW-FREQUENCY 
DYNAMIC MEASUREMENT ON POLY- 
MERIC SYSTEMS” T. E. Morrison, L. J. 
Zapa, and T. W. DeWitt; Rev. Sci. Instr. 
Vol. 26—No 4, pp 357-360, April 1955. 
Torsion pendulum, driven in forced vibra- 
tion by low-frequency sinusordal current, 
is used to measure dynamic properties of 
solid and liquid polymers. Frequency 
range is 0.0003 to 2 cps. Calibration data 
and applications of device are included. 

657. “AUTOMATIC RECORDING TORSION- 

AL MAGNETIC SUSCEPTIBILITY BAL- 

ANCE” G. T. Croft, F. J. Donahoe and W. 
F. Love; Rev. Sci. Instr. Vol. 26—No. 4, 
pp 360-363, April 1955. Mechanism de- 
scribed in which torque and magnetic 
field are recorded continuously while mag- 
net current is automatically reduced. 
Torque is recorded as bucking current to 
galvanometer, while magnetic field is de- 
rived from magnetic current recording. 
“SEMI-MICRO CALORIMETER” Eric 
Hutchinson and Kenneth E. Manchester; 
Rev. Sci. Instr. Vol. 26—No. 4. pp 364- 
367, April 1955. Description of a metal 
calorimeter which uses a resistance ther- 
mometer for temperature measurement 
and vacuum spacing for minimization of 
heat losses. Measurements of heats of 
solution of sodium chloride indicate meas- 
urement precision of 0.08 per cent. 
659. “ABSORPTION AND COUNTING-EFFI- 
CIENCY DATA FOR X-RAY DETECT- 
ORS” Jeanne Taylor and William Par- 
rish; Rev. Sci. Instr. Vol. 26—No. 4, pp 
367-373, April 1955. Mass absorption co- 
efficient data from several sources are 
plotted for aluminum, beryllium, and mica 
windows and x-ray detector gases such as 
argon, neon, krypton and xenon. Factors 
in choice of x-ray diffraction and spectro- 
scopic equipments are discussed in light 
of spectral sensitivities. 

“X-RAY DIFFRACTOMETRY OF 
RADIOACTIVE SAMPLES” T. R. Kohler 
and William Parrish; Rev. Sci. Instr. Vol. 
26—No. 4, pp 374-379, April 1955. Paper 
describes technique using scintillation 
counter permitting measurement of x-ray 
patterns from strongly radioactive speci- 
mens. 

661. “USE OF A37 TO DETERMINE ARGON 
BEHAVIOR IN VACUUM SYSTEMS” 
Donald R. Carr and J. Laurence Kulp; 
Rev. Sci. Instr. Vol. 26—No. 4, pp 379- 
$81, April 1955. Using Argon 37 as a 
tracer, proof has been obtained that as 
little as 10-9 cc of argon can be cir- 
culated in vacuum systems without meas- 
urable losses. Charcoal desorption phenom- 
ena are also discussed. 


658. 
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662. 


663. 


664. 


665. 


667. 


668. 


669. 


670. 


671. 


672. 


673. 


“INSTRUMENT FOR THE DIRECT 
MEASUREMENT OF ANGLES IN THE 
FIELD OF VIEW OF THE NAKED EYE” 
A. H. Boerdik; Rev. Sci. Instr. Vol. 26 
—No. 4 pp 382-383, April 1955. Descrip- 
tion of instrument containing an illumin- 
ated scale. Virtual image of scale is 
formed at infinity using spherical mirror 
and glass plate. Scale image is then 
superimposed on normal field of view of 
naked eye, permitting direct angle meas- 
urement in field. 

“LOW-TEMPERATURE ABSORPTION 
CELL FOR THE CARY RECORDING 
SPECTROPHOTOMETER” F. E. Geiger, 
Jr.; Rev. Sci. Instr. Vol. 26—No. 4, pp 
383-384, April 1955. Metal absorption 
cell is described for absorption spectra 
measurements. Specimens are low temp- 
erature alkali-halide crystals. Features 
are electrical heating of specimen for 
bleaching, and rotation out of spectro- 
meter beam for x-ray exposure. 
“CONSOLIDATE CONTROL WITH 
PNEUMATIC TRANSMITTERS” R. 
Clark DuBois; Auto Control Vol. 3-No. 
2, pp 9-12, Aug. 1955. Author points up 
advantages of pneumatic transmitters for 
systems control applications. 
“FOUR WAYS TO FORESTALL FAIL- 
URES” Walter Ruddy; Auto Control Vol. 
3-No. 2, pp 13-15, Aug. 1955. Techniques 
of known output, duplication, offset, and 
fault detection are discussed and compared 
in cost, space required and failure predic- 


tion. 

“AUTOMATIC GAUGERS CUT INVEN- 
TORY AND WASTE” Auto Control Vol. 
3-No. 2, pp 16-17, Aug. 1955. Use of 
feedback circuits between inner and outer 
ball bearing race grinders helps maintain 
dimensional tolerances in the order of 
ten-thousandths of an inch. 

“THE LINEAR INDUCTOSYN-SLIDING 
SCALE PRODUCES POSITION ACCUR- 
ACY” Auto Control Vol .3-No. 2, pp 22-23, 
Aug. 1955. Description of novel trans- 
ducer that positions machine tool carriages 
to an accuracy of 0.001 inch and eliminates 
need for rack and pinion. Tape, key- 
board, or punched cards are adaptable to 


input. 

“CONTROLLING CONTINUOUS WEB 
PROCESS” Norman E. Walters; Auto- 
mation Vol. 2-No. 9, pp 34-39, Sept. 1955. 
Explanation is given for several radiation 
gage systems used in sheet process in- 
dustries. Paper converting, rubber, plas- 
tics, and steel products are among those 
covered. 

“AUTOMATIC POSITIONING SPEEDS 
DRILLING AND RIVETING” FE. W. 
Bergere; Automation Vol. 2-No. 9, pp 52- 
53, Sept. 1955. Punched tape made from 
35-mm movie film is heart of semi-auto- 
matic machine for drilling and riveting 
aircraft wing and fuselage assemblies. 
“DIFFERENTIAL TRANSFORMERS FOR 
INDUSTRIAL MEASURING AND CON- 
TROL” E. G. Murphy; Automation Vol. 
2-No. 9, pp 65-68, Sept. 1955. Theory and 
application of soleroid-type differential 
transformers is discussed. 
“BORING-UNIT . . . TAPE CON- 
TROLLED” Automation Vol. 2-No. 9, pp 
69-70, Sept. 1955. Punched tape com- 
mands position of cross slide, rotary fix- 
ture, and feed cycle of precision boring 
machine. Position accuracies of plus or 
minus 0.0005 inch are claimed. 
“DETERMINE SYSTEM DYNAMICS- 
WITHOUT UPSET” J. B. Reswick; Con- 
trol Engng. Vol. 2-No. 6, pp 50-57, June, 
1955. Concepts of impulse response, con- 
volution, and correlation are presented by 
author. 

“BACKSEAT COMPUTER RATES FUEL 
IN ACTION” K. G. Parthemore and R. A. 
Spraker; Control] Engng. Vol. 2-No. 6, pp 
58-64, June, 1955. Description of instru- 
ment system which has been installed in 
automobile to furnish data on _ torque, 
road speed, fuel] flow, spark advance, tem- 
perature, throttle position and spark set- 
tings. Parameters can be plotted on x vs. 
basis by means of function plotter. 
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“THE SIMPLICITY TO Pow 
PNEUMATIC SERVOMECH 
Harold Levenstein ; Control Engng, 
No. 6, pp 65-70, June 1955. ¢ 
from basic gas law, author derives 
fer function and offers unique 
technique for linear air motor, 
design is included with typical] yp : 
“HOW TEMPERATURE COMPE 
TION CAN BE USED” Robert G# 
Control Engng. Vol. 2-No. 6, ; 
June 1955. Concluding article in as 
of 3 gives two additional temperature 
pensation techniques and reviews al] 
niques with eye toward five comm 

available instrument components, 


TERING SWITCH’S SAMPLING P, 

W. R. Davis and J. H. Derry; gq 
Engng. Vol. 2-No. 6, pp 84-85, June 
Novel mercury jet switch samples sig 
at rate of 12,000 per second and f 
no contact wear or bounce. Comp 
scription is given for circuitry of ¢ 
ic synchronizer auxiliaries. 
“ALL-MAGNETIC AUDIO i 
ERS” J. J. Suozzi and E. T, § 
Electronics Vol. 28-No. 9, pp 19% 
Sept. 1955. Use of three cascaded 

netic frequency triplers produces 
eps carrier from 400 cycle line for 
amplifier in audio spectrum, 
and transformer winding data 


cluded. 
“TRANSISTOR MODULATOR 
FLIGHT TRAINERS” George M. 
ger; Electronics Vol. 28-No. 9, pp 
Sept. 1955. Germanium diodes in 
circuit and three-stage transistor 
fier are utilized to convert dec 
signal to reversible phase a-c, 
tion given for use in flight t 
part of autopilot computer loop. 
references 


URES WATER VELOCITY” Kiefer 
Stull, Jr.; Electronics Vol. 29-No. 
128-131, Sept. 1955. Novel inst, 
measures magnitude and direction of § 
surface water currents. Features 
motor-driven transfer switch for t 
ducers, intermittent-frame photog 
readings together with 8-day clock 
time base, and unambiguous readings 
360 degrees. : 
“MECHANIZED PRODUCTION 
ELECTRONIC EQUIPMENT” John 
us; Electronics Vol. 28-No. 9, pp 18 
Sept. 1955. Techniques for etched wi 
component preparation, machine 
dip soldering, and automatic testing 
discussed. 
“BINARY ADDER TUBE FOR @ 
SPEED COUNTERS” Frederick B. 
nard; Electronics Vol. 28-No. 9, pp 
163, Sept. 1955. Description of 
purpose electon tube having self-cont 
binary-addition functions within one 
velope. Features include sharp rise & 
at high speeds and direct drive of si 
tube without further amplification. 
“ELECTROMAGNET REMOVES 
FERROUS METALS” William Vail 
vell; Electronics Vol. 28-No. 9, pp 1 
Sept. 1955. Multiple-coil electro 
using frequencies of 3 to 12 ke and 
of 25 kw has been utilized by 
technicians to remove lead, brass, 
num, and copper particles from 
eyes. Device promises possibilities 
human eye. a 
“AUTOMATIC RECORDER FOR © 
PLEX IMPEDANCES” Harold M. § 
Electronics Vol. 28-No. 9, pp 1 
Sept. 1955. Oscilloscope-camera Co 
tion provides records of impedances 
range of zero for 1000 ohms versus 
quency over ranges of 100 eps to 1 
Modification of amplifier permits Use) 
phase meter over wide frequency range: 
“AMPLIFIER FOR FAST RISE-FA 
PULSES” Charles R. Deming; BI 
Vol. 28-No. 9, page 170, Sept. 1955. 
efficiency pulse amplifier prov . 
nomical means for 100 volt rise in 6 
microseconds and 100 volt fall in 
microseconds. Droop claimed to 
negligible. - 
“ELECTRONIC DATA-PROCESSING ™ 
CHINES” George Truman Hunter 
Graham M. Clark; Instruments & 
mation Vol. 28i-No. 5, pp 782-793. 
1955. Very exhaustive summary 0 
processing machinery. Includes. in 
tion on basic punched-card techniques 
as verification, duplication, ticket ¢ 
ing, typewriter card oa — : 
tape reading, interpreting, — 
sorting, and many more. Highlight 
discussion of FON. caine’ 
world’s most powerful ca . : 
“PROCESS CONTROL ANALYSIS? 
lard H. Lajoy and E. Allen Baillifiag 
struments & Automation Vol. 2 ; 
pp 794-797, May, 1955. Part 
series describing closed-loop process 
trol. 
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